DOCMENT B5;S0HE 



ED 110 26=2 

aWhoR" 

TITLE 



INSTITDTIO.M 



POB-rDA*PE 



EDllS PBICE 
DESQRIPT0B5 



IDEKTipiEES 



-r-'. BC 008 711 

Leadley, S. M., Ed.; Pijgnone-, M. M., Ed. 
Systems Analysis for Bural Community Services. A ^ 
Seminar on Pcoblems of Besearch'Un Delivery of 
Community Services in Bural Areas of the Northeast 
.(Str^tton Mountain, Vermont, July 29, 1972). • 
Cooperative State Besearch Service ^DOA) , Washington, 

D.c. , . <, 

,29 Jul 72 ' 1 
MF-$0.76''HC-$3.32 PLDS^JbSTAGE 

♦Community Services;' liff initions; *Delivery Systems; 
Integrated Activities; .Models; Objectives; 
Organization; Performance Criteria; Besearch 
Problems; *Bural Areas;- *Seminars; ""Systems 
Analysis v . 

♦ Nort-heastern States ^ 

ABSTBACT';:/^\; y ' \ ^ \ 

>t% t! " Inaaequacies in- the qu^aiity, ana quantity of l^uman 
services 'fbr.'Nottheastern rural area xesiaents promptea the seminar \ 
from . wliic$:^th€se tran.scripts are aerivea. Presentea via chronological 
oraerr tli4$e ^.ranscfripts reflect development of a framework, ana ° 
methoaolpgy'for analVsis of community service syst^m^. Major seminar, 
o'bjectiv^s ar^- iaentif ied as: (1) explanation of v^iat is ;mearit by th'^'^ 
systems appro,4chr (2)' analysis of the implications of, systems moaelj 
assumptioni^r (3) examipation of the relevaiuce of the^e assuiftptions 
they relate NtdVb€^earchy ana (4) illustration of ap^rojkches to - 
systems resear^H? Among the facets of systems a^nalysis explored are: 
(1) Research Moa^ls^ (1) Definition of^System, (3) Or^anizatidn of 
Systems,,^ (4) Overlapping Subsystems, (5) Feeaback Mechanisms, {f>) ' ^ 
Oltrastability,^ (7) Accounting for Changing* Sys.tems in Eesearclr^ \%\ 
Feasibility of System^ Change, . (9) Conceptualizing the System/ (10) . 
Criteria for System Boundary pefinition, (11) Maximizing Efficiency, 
unaer Changing Neeas, (12) , Impact of Subsystem on Larger' System, (13) 
Dynamic System, (14) Maintaining ttie tevel of Analysis, (15) Consumer 
^Preferences, (16) Process in Housing Subsystem, (17) It^ael 
Complexity, (18) Crit^ria^ for Juagjing Performance of the System, etc. 
Major problem areas idje^ntifiea a^e integration of -a subsystem,- ( ,^ 

criteria used tOv juageVa 'sy'stem,* ana e.stablisliment of the problem. ' 



* Documents acquirea by EBIC^ inclua^' many infoi^a 

* materials not available .from other sources.* ERIC "ma 

* to obtain the beiSt copy availa'ble. nevert>hele':Ss, it 

* reproaucibility are often en(k>;unterea ana this affe 

* of the microfiche ana haracop^ feproa'uctions EBIC m 

* vi^ the 'EBIC Document Beproauction Service , (EDBS) . 

* responsible for the quality of the original aocumen 

* suppliea by EDBS are the best that can be maae from 



30^^ 3Qe )(e 3(e 3te 3Qe 3te 3Qe 39e 3Se 3te 3te 3te 39e :|e 3Qe 



1 unpublishea 
fees ^very fef fbrt 
eins of marginal 
cts the quality 
akes available 
EDBS is' not 
t. ^ep/roauctions 
theN^original. 

)Qe )Qe 4t )Qe 3^ 3te :K :te )Qe )Qe )9e sQe 3Qc 3Qe> 



* 
* 

* 

* 
* 



SYSTEMS Analysis 

FOR 

RURAL COMMUNITY SERVICES 




US OEPAR-fi^CNT OF HEALTH, 

EpucATioN & Welfare 

NATIONAL INSTITUTE OF 
EDUCATION 
THIS OOCUM^T HAS BEEN REPRO 
OUCEO EXACTLY AS RECEIVED FROM 
THE PERSON OR ORGANIZATION ORIGIN 
ATtNGiT POINTS OF VIEW Of? OPINIONS 
STAJEO OO-NOT NfCESSARItlY REpKE 
SENTOFFICIAL NATIONAL INSTlTUTE^OF 
EDUCATION POSITION OR POLICY 



A Seminar on Problems of Rdseardt^ oh 
Delivery of Community Services • 
in Ri^ral Area's of the Northeast • 
Stratton^Mountain Inn, Stratton Mountain 
Vermont, July 29, 1972 U 



.4^ 



i'Jf 




S. M. Leadley and M. M. Pjgnone 
Department of Agricultural Economics 
^ and Rural Sociology 
: STiSa Pennsytv State University 
. University Parkt Pennsylvania 16802 



/ 



/ 



TABLE OF CONTENTS 



/ 



PURPOSE ,0F WORKSHOP ...... 

SELECTI'^IG THe' QUESTIO'NS . . . 

RESEARCH MODELS 

NONSYSTEMIC MODELS ^ . . . . 

SYSTEMIC WDEI4S . . . V . . . 
ORIENTATION In THINKING . . . 

Defining system ........ 

"THEORETICAl^JJpNSTRUCT . . : . 
DEFINING THE •BOUNDARIES . 
ESTABLISHING BOUNDARIES . . . " 
DEFINING SUBSYSTEMS ....... 

CRITERIA IN SYSTEM DEFINITION 




qOMMUNI GATING . . 

coNsmiNTs 

PREDICTING OR CONTROLLING SYSTEMS 
SYSTEMIC/ SONSySTEMIC APjPRGACHES ,: 
PERCEIVING TB'E^TOTAi lifiSTEM 
ORGANIZ/?riON OF SYSTEMS 



WHAT IS V SUM?" . . 
-eRASPINGi/rOTALl'TY OF ^YSTEM 

INDIVIDUAL REHAVIOR ra'A SYSTEM 
■ PRAGMATIC USE -OF SYSTEMS » IJOD EL ' 

HIERARCHICAL- ORDER, OF SYSTEMS ., 

OVERLAPPING^ SUBSYSTEMS • . .. 



SUBDIVIDING SYSTE^ 
5. IMPORTANCE OF LAfl^ER SySlHM 
\ LARGER SYSTEM .CON^m-OiNTS. ON SUBSYSTEMS 
* CRITERIA FOR DElffiR^KtNING ,SYSTEf$ . ^ . 
• INTERNAL? EXTERNAL CONSTRAINTS '\. . . . . 
.'FETEDBfCK M^GHA^^ISMS 



/ 



PARAMETERS 



IDENTIFYING q'ONSTRAINTS' ■ . 
- PROCESSES 11^ SYSTEJIS im:-\ . . 

EFFECT OF INTERNAL CONSTEA'iN^S " .. 
T CONSTANT' C>iANGE IN OPEN S^.STEMS -. 

, ultrastabi'lity ... 1 ..... . 



8 
' 9 
10 
10 
11 
12 

12 
13 
14 
14- 
15 
15' 

16 
16 
17 
■ 17 
■18 
19 

19 
20 
21 
22 
22 
22 



ERJC 



0003 



\4 ^ 



TAKING ACGOUNT^OF CHANGE OVER^TlJlE 
CHANGE IN /INTEpAL CONSTRAINTS 
CHANGE IN iPROCESS^ WITHIN SYSTEMS 
•IDENTIFYING CHANGES IN THE SYSTEM' 
WHEN THE [sYSTEM/«0 LONGER EXISTS 
ACCOUNTING 'FOR CHANGING SYSTEMS IN 

LEVEL OF CHANGE . 
OUT/PUT AS CRITERIA O: 
GOALS OF THE SYS'I;EM 

SYSTEM //MAINTENANdE ASA GOAL OF THE SYSTEM 

SELF- PERPETUATING SYSTEMS 

FEASIBILITY OF* SYSTEM CHANGE / 




ERFORMANCE 




TEMPQlftARY SYSTEMS \ 

Subgroups as' inputs to the system 1 

dissolving ''ad /hoc groups 

timh span in 60al definition , . . 
goae achievement ^ versus system (tenure 
conceptualizing the system . , 




PURPOSES OF DEFINING. A SYSTEM 

SYSTEM PREDICTION ?AND CONTROL . \ . ] . . . .^^ . . 33 

"REAL WORLD" BALANCING THE SYSTEMS IjlODEL ' 34 

RESEARCH SYSTEMS 'CONSTRAINTS , • • • * .34 

RELEVANT AND POSSIBLE RfLSEARCH 7 ' • . \ . . . . . 35 

r|-EXAMINING NE-77 pRITERIA FOR SYSTEM BOUNDARY DEFINITION • • , . |35 

RfeSIDENCE^S A' USEFUL DISTINCTION 136 

COMPLEXIT^S OF BOUNDARY DEFINITION 'j36 

AGREEING^^OtJ THE 'TOTAL SYSTEM . ^ ' ^. ..... . 36 

T3TAL SE^iCE PROCESS : • • • : 4^^. 37 

RATIONALE FOR DATA cdjLLEQTION * '37 

.MAXIMIZING EFFICIENCY/ UNDER CHANGING NEED^' . . 38 

lEVBLOPlNG FLEXIBLE SERVICE RESPONSE , , / , ^ , /, • . 7 . .:K - ^38 



riEFINING THE TOTAL SYSTEM AND RELEVANT SUBSYSTEMS' ; • I . ".f 

mAT ARE THE LARGER SYSTEMS? „ . . 

DiEALING WITH9^BS;rRACTI0N . . . , . 

HOUSING SYSTEM EXAMPLE ...'.../ 
IMPACT OF SUBSYSTEM ON LARGER SYSTEM / 



AbSTRACTING THE SYSTEM FROM OBSERVATIONS /. . '. . 
PREDICTING WITH A SYSTEMS MODEL ... . ./. . .• -. . | 

'IMPROVING THE MODEL 'J ^ .. /. 

fililLDlNG A SIMULATION . I . . • . 

impVING THE .SIMULATION . . .*• . ./. . . . . 
DYNAMIC ■ SYSTEM •.."./...'."... 



39 
40, 
40 

4a' 

41 

41' 

42 

42 

42 

43^ 

43 



ERIC 



0 " > 

f 



■1 



INTEGRATING SUBSYSTEMS^ . . . . . ^ . \ 

» OPTIMIZING THE TOTAL SERVICE AREA/.' 

^ 'CASE STUDY AS INTEGRATION TECHNIQUE 

LEVEL'S OF ABSTRACTION . * 

COrtMUNICATING ON THE SAME LEVEL . . 

^ MAlNtAK^NG. THE LpEL , OF ANALYSIS . . .. ' ^ • , . ^ . 

!• WORKING THROUGH A SAMPLE SUBSYSTEM -'"HOUSING^ . . . : . '. . . 
• ^IDENTIFYING THE- CORS^AINTS f ..... 
^ . JDISTINGHISHINQ EXTORNAL FROM INTERNAL CONSTRAINTS^^ . • / • 
DPPORTUNITy COSTS AS A FACTOR IN AllENTAL HOUSING Sl^BSYSTEM . 

FACTORS ' IN PROFlT-l^XIMKING BEHAVIOR^ 

* ' *• <;ONSUMER PREFERENCES ^ . . . . 



* V 



QUAKlTY VS. QUANTITY IN HOUSING PREFERENCES 



)EL OUTPUT 

^INTENANCE EXPENDITURES AND PROFIT-MAXIMIZING BEHAVIOR 
PRAGMATIC USE/OF THE MODEL AND EFFECTIVE COMPLEXITY^ 4 . 

GENERAI^IZINp 'the MODEL ) . 

PROCESS IN HOUSING SUBSYSTEM \ 



MODEL COMPLEXITY ; . . 

BUlLD CONSTRAINTS SLt)WLY , 

APPLYING MODEL cTO RURAL NET^ . ENGLAI^D 
PROBLEMS OF OVER-SIMPLIFICATI'QN . , . 

research model constraint 

great: expectations ^ . . : . . . 



^TESTING assumptions ^ . 

APPLYING MODELS, REGIONALLY , ' 

CRITERIA F,QR JUDGING PERFORMANCE GF THE -SYSTEM . . . 

IS THE SYSTEM REGIONAL? . . . . 

S^ECIFYINff THE OUTPfifT OF THE SYSTEM . ... . 
THE RESEARCH COMMITTEE AS A SYSTEM . • ( 

WHAT ARt THE OUTPUTS OF ^THE SERtf ICE- DEEl VERY SYSTEM? 

POINT OF PROVISION AOT, POINT"^ OF' lITILIZATIolf ^. . - 

OUTPUT SPECIFICATION. NECESSARY FOR RESEARCH . . ... 

TENXATtSfE DEFINITIOU'OF taE MODEL \ . . .K . . . . 

CONCRETIZING^ THE' MODEL . ' i ^ . . . . 

ADDITION OF SEASONAL HOUSEHOLDS AND ^TRANSIEFTS . . . 

LINKAGE SYSTEMS . [ . . . . . . ! . . . ' . . - .. . .* . : 



Pagel 

43 ' 

44 

44. 

45 

47, 



V 



47 
'47 
4 



0 



OUTPUT K^^FECTIVENESS OF DELIVERY ^STEMS 



REVIEW OF ANALYSIS 




49 

5Q 
50 
51 

•52 
52 

53 
^53 
53 
54 
54 
54 , 

55 

55'- 
56.. 
■ 56 
^6 
.57 



58 

58 

58 

58 

59 

59 . 

59 

59 

60 



ERIC 



oonr) . 



•r 



■ \ 



- V / ; ^ , PREFACE 



-.A cooperative rural sdcial science research program has been carried 
on^lTnle before , the begiiwing of the Twentieth Century by the U. S'. Depart-^ 



ment df Agriculture (USDA) and the Land-Grant Universities,, This program 
is presently administered federally by the USDA's Cooperative State Research 
Service and in each of the* states by an Agricuftural Experiment Station. v 
When'^the ^ture' of a research problem justifies the need, these state-based. 
Experdment Stations are eS^owered to jointly sponsor an^, investigatory effort. 

In X9(i9 and 1970, among a small group* of agricAltural economists 
and ruralj^oc^-oiogists, located at ten qf the Land-Grant Universities in the 



northeastern 'United States, there emerged a consensus concernO^lg a current 

and serious publlc'^probl^emV^t seeme3 that, tl^e quality and quantity of / 

hpman s^rVic^^ for persons residing' in nohmetrppolifan areas^of €he North- 

ea?t were inadequate; an y'bal ance fhat might have existed 4n the past, 

1 ' - . ' '0 . ■ '"^^^ r 

between providers and consumers of thes^ services, had been destroyed by 

-ubiquitous and rapid changes sweeping American society in tl^e 1950*s and 

I T^is small group *of^re,se^rchers, building on their consensus about 

^ ^ i ' / • i - " T ' ^ ' 

the seribu^ness^ of the rural communitfy services problem, further agr^eed 

that a better understanding was needed of the dynamic relationships 



influendng'khe availability and use of con4iup£t'y services. Their concerns 
were transformed into" a formal research proposal which was funded in April, 
.1971,,; Dealing with \both 'description a^d explanat*ion, ,tfie proposed research 
objectives Tfocuded on thereconomip, pb^l^ical and social assessment of 
public pcUicy alternativiBS,^ fo,r correcting imlj^lanceS im the mix of human 
services on which nonmetropolitan*residents of the Northeaat .depend.- 



,1111 mmm. « 



- ' Initial dekbeiratjKSns of the research- planning group,," thd NE-77 Technical 
ComDittee, Wntl/ied -four-eervipe ared^ on which thei/ efforts. would be 

concentftated;\ namely, education, health, housing, and welfare and .social 

\ • i ' ■ ' \ ' 

services. Subsequent changes Ift'^ staff and research commitments of the, ' 

participating Ebcperiment Stations necessitated deletion of analysis in the 

' > \ ■ , '.r ' * ' ^ ' 

area of welfare and socigl services. ^- ' • . 

V- ^ From the earliest planning conversations, social scieittists 

, expressed concern not only for ipdividual services but also for community 
servfce-mix analysis: AlthaughXfew empirical investigations have been 
reported on this topic, the conceptualization and measurement 'of the .com- 
bination of services' available for residents of any community assumed a 

high priority in -the project's work plans. • " - ^ 

' ' • 

. A goal that has proven most elusive for the project- participants 

° . . ** 

<J.s the -expUcation of an integrated conceptual framework. The utility of 

" such a framework, is obvious ^ati'd unquestioned; the task of ' creating- it, how 

-ever, has not' been withovT^^iCfi frustrations, 'individual subcommittees of 

|fA.-t6 Technical] Committee have-^^tr^gglefi with concepts and' hypo ttieses; two 

-A ■"ill i ■' '"--^^ . • • y 

• ..v^i^ividual researchers prepared- lengthy working papejfs for a national work/ 
pn compnity services -research method5l<?|y^^ Conuni ttee^ 

has debateflljros and cons of alternative paradigm^>^nd, the committee'j 
chairn^ attempted/^ further elaborate these s;phemes*£n an extensive 



J 



^per. • All these efforts hWe contributed to- an 
Structure. But, . the, seriousness, of the community ser- 



.I{l|nni^ 
.evolving\r^se,£ 

"^icfes issue" sug^^^es^ Vhat some means should be -sought to spee^l up ^he 



> * A 



development of' the framework and research methodology. 



, Chosen f rom ^mon^ several alternatives to, accomplish, this goal of 

more rapid progress wa?, a seminar on systems analysis, 'Affet ah'^extended 

search for specialists in^this kulj^ecf, Drs. David Hardin^^and Verl' Franz 

frofti Loyola University of Chicago^were engaged to act^^as seminar leaders. 

Daring a preseminar" orientation, they were ^ptov^ded withVi^iLten documenta- 

tio|l ofythe Technical Committee's efforts to arrive at. an adequate con^ep- • 

tOal framework. They were al5^ given an up-to-date ireport On the partipi- 

pating researchers' work-in-progress as well as the expressed needs oi ^ 

^' ^ ^ • ^ 

these, individuals related to' systems analysis. Funding for the seminar 

/ , *' ' ' • 

was provided thtoiigh the several participating Experiment Stations. In . 

attendance were social scientists from ^Connecticut, Maine,- Maryland, 

Massachusetts, New Hampshire, New Jersey, New York, Pennsylvania, Vermont, ^ 

West Virginia, apd the U. S.^Department-of Agriculture, ■ 

If " ' "^X 

In a^Sition to a series of short lectu^res^^by th^ seminar leaders, 

^ ' ^ - . , / 

the participants became involved in^^lively disc\iss±oos,, , Cojpcepts and re- 

lationships werfe questioned, ^applied and evaluated. Examples were sought 

.i^ order 'to bring. the ideas into the working frameworks of the researchers,' 

We have attempted in the editing of the seminar transcript^ to re-tain this 

richness ol "definition, disc.usjsionxarfd debate, ' ^the^ than collect all ^ , 

lectures dnd debate on eacli subject into separate sections,' we fav0l:ed a 

chronological approach l>y ^hich the ideas are presented as they emerged ^ " 
. c- ' ^ - . -i u • ^' '^^'^^ 

cover^the^ day^Tong exijerience. Attention to the abovfe objective -6Hrou'gh - 

this ^proach result^ in occasional discontinuities wKejefin the. s^inar , ^ 



shifted abruptly, from on^'topi^ t^-aftother due .to a ,prart'icip^jat' s question or 
at the^leader's direction. Topical h/eadings dmi'^m^rginal^ notes were addend 



4ns of helping the reader td ovei?come these ^changes in either * , 
topic, * I 



.'1 , . : /■ 



\ 



viii 



The experien6e captured'^ki this publicati^ w^as oh^ of Irtquiry. , 
Further, neither the participants not the senjinai- leaders were interested 
(\ in this e'f fo\t as an intellectual exejqise or a pr^s'tige-bullding acadernic 
\ deba,t-€. Thus, the questions reflected a quest for understanding ani the 

debate-. was indicative of the group's continuing searcli £or > working frame- 
W work within which their work :might be ofgajaiz^d* For. those who were pre- 
sent, the^text will s^rv^ to refresh memorieNs and provide a basis for. 
%ntinuation» of^ their searcli, ^ For others, who)^^ have the opportunity 
to share thi6 experience, the text may help u'o a^dv^nce* their efforts to 
construct a niore adequate research base. Hopefully, out of these efforts 
will emerge a better understanding of^the dynamic relationships influencing 

- . N ^ ' ' ' ^ . - I ' * / , 

the availability ,and use of community seni^ices^^for noAmetropolitan' r^fesidents 




in our nation. 



\ 




jS^mufel Leadley 
'Mary;:}l^garet Pignon^, 

hiversity Park,* Pa.- < 
vember, 1972 
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Before we begin, I think that it vould b^^eXl* 
if ye had some understanding of what we are not going 
to do as wglj as wh^t we'^are going to try to do.. Mjr 
baCkgrotlndfis in organizational theory or organiza- 
'tional behavic^t. I will not attempt, however,^ to 
give yoja a^mihi-course in organizational theory nor * 
a review of the liter^tur^ of organizational behavior. 
Bureaucracies, e^tc./vThe concept of the .workshop* is a 
systems approaclj^ Therefore we will attempt to do 
the systems aj;>ijroach. Time will not allow us to go* 
into matheMghfital detail on how to conduct transporta- 
tion mod4i^, dynamic programming, forecasting and so 
fortlviy^e^ will i:^uch ron Some such techniques, however 
,as/t\yfy migbt/be useful to you in different aspects, 
•pfy^ur ^j?^se^i;ch. cFinally, ^Vfe cannot solve your 

flc research problems; We can only hope -to* pro- 
^,^7lAe some insights into how you mi^tt go, about' 
^l^ngfyour t)wn problems or elijninating them. Some 
problems are not problems when you look at them from 
'^different perspective. ^ \ • 

\ 



PURPOSE 



)Se'''^FsWC 



WORKSHOP 



What we will do therefore is 1) escplain what is 
meant by the systems approach; 2) develop, some impli- 
cations of the systems model assumptions; ^) examine 
how th^se as&umptions^i>el4te' to your study \and 
resQajrch;and' 4) illustrate how you might describe 
the/system(s) you are, talking about. in your research 
anq how you might appro^h some of the ptobl^ms you 
^dQounter in those, systems. 

SELECTING THE' QU6SXi6nS 




Albert ^nstein was getting qn in years when he 
began searcliing for the-n^tjire of electr.ipiiry. Hfe 
was often /heard to -say, '^X^tsh-^I-Jsjaj^^ questions 
X should/be asking myself." That is probably a good^^ 
point ftom-^hich to begin our discu$sioh today. We 
need to be able to formulate the important questions 
or the "plagua" qu^sti^ns as.*they might' be called. ^/' 
Whar questions are p-laguing your research, stoppirfg* 

gfu from, getting where you want to go? .Jot down , 
_4)me of , those questions. Then,^as we go through tJie' 
disc^fision of the systems approach, you. might find/ 
some ideas that will relate t;o your problems, mke ^ 
a note of those ideas or li^t new questions*/ At 
le end of the discussion we would like to /come 
ack to your original questions and show you how 
yoiTmlgM-^splve or eliminate some of your problems. 



001:0 ' 
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What 'Ju (L Mo dot 




Several questioits that I have -already noticed < 
emerging from your research are: Should, your system 
be efficient or should Itk: be effective? Who is to 
dGte,rmine what is ^effectiveness or efficiency? What 
is the syst^mT Whatsis a rural community services * ^ 
system? What is adequacy? When is a service system 
adequate and who as to determine this? How do you* 
gainer data about: the system^ under research^ How do 
you integrate^he findings from one area like housing 
with another^ area like education or tnediqal services? 



RESEARCH 'MODELS 



Perhaps the first thing we need to know is what 
my meaning of a model?/ A mode*l is not whaj: one 
factually^ sees or observes. In f^ct, we expeif^t sonje ' 
divergence from reality in mos^t model^ that we build. 
Nevertheless, even jt;hough .we have inexact tnodels we find 
that , to deal with phenomena we have to/make use pf 
models. They. are necessary an* essential part pf the 
process, jlhere are a multitude of types and kinds of 
models that we might use. For the purposes of^ this 
workshop we will cpnfine .our discussion to research ^ 
models. ' ^ 4? . " /v 

By "research model" we mean a strategy thit wil/l 



le 



VKoblm Slzt 



help us selecj><and measure a system's variables and/ re- 
lationshiB^^^at we want to study. (Vou. will notice 
that \^^e not claiming' tljat it i-s th^ only stra4:egy 
to JcfUow or , that it is the perfect mc^del.) Research. 

s can be dichotomized into two major area^, non- 
"sytqtnic models, and systemic modelfe/ y 

nOn*^stemc: ?{odel's r; . , : ^ , ^ 

^ Generally^ in a nonsystemic model the researcher 
focuses on a partiti^lar relationship and seeks to prove 
its generality *or, measure of magnitude^ By^ isolating 
one particular reIationshj,|i the researcher hopes to 
/isolate the variable that he is investigating from its 
environment. In this way^he hope©' to increase hjLs- 
' understanding of • the real essense 6f the variable. ? 
This tmodei 'ls the same' model used in a research l^rbora- 
to^y.. Control your conditions. Look at. t^e variables,^ 
Observe what happens. 



^ Essentially^^ the^ reason .that this strata 
beea followed is fox. the express 'purpos.e of 

- the problem down to size, investigations o£ 
type have 'been carried out wi*h a variety of metho^- 

^ dologies which range from ^rtif i\ciaX%beha^oYal 
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1le)icuUon6hlp to 
Unknown 



'Conditipnal 
fln(JLLng4> 



Total Sy6tm' 



T&taliXy oi^ 
- Vizt(vUon6kLp 



experiments with live subject^ to laboratory studies/' 
Where the effect of changes through' time of one vari- 
able on another is not^d. When "solid" findlngs^are 
achieved we have one mO^e relationship that we add to 
our knowledge. UnfortunaDsIy,, the implications of -ghp 
one bit of knovfledge as* to H^w it relate^, to fhe lat^r 
system is generally unknpvn. ' 




IntQAoctlng VoJit^ 



Und^tanding tht 



* The nonsyst^Mc approacb 46es not define what 
relationships are worthy of investigating. This is/, 
left up to the researchei;' s. intuition. In^the non-' 
^^yst^mic approach th^^'role of other -variables" is 
normally^ omitted in any of the findings. Since tK§ 
are omitted, in^ny findings are highly conditic 
"If you liv^ on Elm Street in a green houpe-^th a 
red roof this wfl], hold true..iV^^n--tTielarger • 
system is left out of "the r^e^ch tiie ^implications 
pf, the .findings are left =^to. intuit ^|)ri. * It is'^due . 
to" the presence gf ^hese shoih:coAings that has 
caused a numbfer bf people^iti, various ^'disciplines to 
turn to the systemic approach. ^ \\ 

\ ' ' SYSTEMIC MODELS^ ' ^ ^ 

The sys^temic model in^omparison to the non-^. 
systemic approach focuses on the tot^l^ystem' rather 
than oti individual componeiits. (Let^me pdint 
•out here,' that "the^ term^ "system" and "or^ization" " 
somet|.mes ^re ^u^ed* ihterchangeably . An Organization 
is a system. A syst^r^s-an organization.) ;xhe 
systeiJ is^-.^ssumed^b be. not merely a 'totality of ^ 
unites; each governed by laws of causality operating 
u^»on It. i^^^ssiime in;a systems approach that t^e - 
total^^tyof relationships anipng ^these units is what 
Ire going to be^.lboking at. TI19 emphasis' is on ^ 
the organized <:omplex^ty ai\d this is the e^'sentlal ^ 
cQncept^of the* sy^tems^ th^qretic v^ew. 

- • * -3 , ' a ' 

Another imp|c)rtant assumption %n th6 sygtemit ^ 
model is that we! "kssuine that <Ae activities pf ^Ehyo 
part of the sy^em ha^ some ^f feet 05 the a:ctivity 
of most of ffte other parts. Thus ^ if we are going- 
to evaluate any decisions or action, in a-system we 
need to identify- all significant int^ractjidns^id. 
evaluate their combj^ned impact oViJ^g^j^afSSf^fPS^^e 
of the .^system as awhoif 
^ % ^. ''!L--- — r""^^^"'^'^ 
^ ' A third point to remembey is that^JunS^st 
tlie 'overall behavior "bf t^he s'^ot^ i^copsvBieredL the 
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main goal of systemic analysis 
automobile Ife not operating ,c 
systemic app^roach you mlght^^l 
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three other parts of the^tltprndftile. 
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)rocess. It 
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wholp^hinkln^ 

systems apprJ^iach as merely 
a set of ±4chniqt|esif^ sol3d.r^ probleWs. it is, 
instead, an (yixtlos^vp:^^^ are 
unfamiliar. Oiir^ ^po^n language discourages think- 
ing systemically^. The written word als 
a linear form and 1:b (^scribe a system 
terminology is Verj^ difricult. Probabr 
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Network of 
Collection 
Interdepe: 



Comment : 
Hardin: 



r 



DUtpUt . ^ 

interaction, 
of black boxes - inte^ 
ent interactions. 1 
Jdteractiois governed by norms 
not juSt raiBJom interaction but 
regulai^ityJ 

sintejractioils between, positions. 
How do you define^ the sySt^ in 
nity services area st< 
want toMnclude ia yc 



standards 
Lth some 



•rural coi 
What do yo 
Obviously, 



^ou are go 




about human beings. Bi; 
limit ±t,,^d human beings 




g to be talking 
do you want to 

7"^ " 



1 c^an give you two other more f orm^. definitions. 
A System is*' a distribution of members in a d^ensional 



-do^in. k system is. 



whole.* A system is a 



roughly speaking, a ioimdle of 



relationships.^ A system is ah organized or complex 



configuration of components 
interconnected for purpoae.s according to a plan. \ 
BasicalJ-jf, tjiis is how "system" i« defined in the 
literature/ It is ;noti very useful, however, because^ 



what all^ these d^nitions say is that a system is a 
* collection of dnter^ting systems. They are tauto- 
"'^logical, defini^ sy^em by the term itself. 



To come^to a "^eafe^def inition of system weP 
need to go into the\heoret^cal construct of the 
systems approactf and then bHng the discussion from : 
the theoretical back toNthe^ft^ctical with more 
clarity / JWe will know what ass^waptions we are S' . 
making about systems and/xhus, wftat can be conside|red 
a system and what c^ntlot\be considb^ed a system. 
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THEORETICAL 

Let us ta[ke the universe\s .an example, .The 
^universe, we are going to assum^, is made of. 

tnatter and energy* Matter is b^caily pBten^ 
' ..energy in a res^-sWe; ''*T?e believe^^n 'the la^ of 
Conservationpf energy^ that says we* can neither 
create^ nor destr<fy matter ahd'^enefgf;.^ There i^^bnly- 
a certain amount of it- in the unlversfe. Matter .we 
differentiate^^ffeto what call elements, components 
or objects. JSach oTjje^t in the universe that we ^ 
might isolate is part 5f ^a. ^^s'tinguishabie .set <of . \^ 
objects and each objectT'ln- turn,- Ts ^de up <^v\ 
other objects - or compou.ents. " You can focus 'on the . 
object "matter" at different levels of' differ en^i^-^ 
" tion. You might also thi1?k in ter|^'.$^4 individuals - ^ 
r cells that make up an^indiVidualv^lriaividuals that ^ . 
make up a group, etc." It is the same basic .concept^":-:; 

We define activity as a change in ^an (Object. r 
The change can j^ither be in the makeup of the object, 
• or in its relationship to other objects, oi^^n it^.^ . .: 
spacing^f itself iti the universe. Notice j^/ tJffe-^a^ w 
we define ""^n activity as one of !these thre^ thingsV'^'^: 
It ha/^ to change its makeup, spate or .r'lSlationship^^ 
with. another object> NoW, when a number, of aetivi- ^ 
ties takes place such that eacb acti^ty» directly ; 
or indirectly is related to at least some other , 
activity or activities in a seemingly mpre^ or: Igss 
sta}3le way within a specified period o_f time, ve , 
' jay VeJ^ave-^s^stem ^ — <^ ^ ' 

Let me elaborate ♦ W^ave a number of" aetivi- " 
The number ^s determi-ned -by the observer, who, 
udgejnent, Ijelieves those activities are 
related ^^ar^ctl;^ or indir^ctly^^to Mother activities. 
Some have b61$eved>4or instance, that sun spots caused- 



In VtilYuXJion 



Vou 4>ay it ^ 



wars. They saw a number of activities^ related to 
another activity. sun spots - and drew conclusions 
from that. 

6: ^-^^ •. 

The*relationship must be more or less stable. 
It cannot be totally random. If it were totally 
random then one^would say that there was^no relation- 
ship between one' activity . and another; 

Finally, the relationship must extend over some 
specified period of time. ^ 

DEFINING THE BpUNDARlES ^ 

It is important to note that under this defini- 
tion^th^e determination of and the extent of a system 
depends solely uporT^he observei: and/ his ability to 
make order out of perceived matter and energy in a ' 
\iniverse. What this is saying is that there ,is no 
a priori system oat there. By definition or assump- 
tion everything in the universe i^ interrelated. 
A system is our ability to determine Jffie-.number- of ' 
. activities, what objects we ^want to look at, what • 
relationships we want to assume, and over what span 
of time. One of the most importan,t?%oncepts in the 
systems thinking is that the burden is on the observer 
Lte de'fine the system. The observer for his own 
^purpos.es and oh the basis ot his own characteristicSj 
"^elects from an infinite number of units ^nd reta'tioh- 
^'slrtps a particular set that he wants to observe ♦ He 
arbitrarily establishes the^Aoundary of his -Vision 
^nd asserts that this much alone will be accepted as 

• being his system. The system, is what you say it is.* . 
and is given boundaigLes only for the purposes of dis- 
cussion a.fid^tudy. V, ^ • 

" ' - • ^» 

ESTABLISHING BOUNDARIES 

- . ♦ * * ' 

How would we ^parate >the boundaries -between 
systems? tJhere does one start and the other end? You 
have to usfe some criteria • Jt may be that you have 
forgott^en what your criteria were when you m^de the 
separation bietween your -system and others. But the 
separation could be made at the point you have^ 
chosen^because there, is no separation dirt: there that 
you necessarily have to make. If you* are going to 
talk about healtjij services, and if an individual" is 

* wlthin^your p^hysical system, do* you include him in 
as a nonmetropoli^tafi persoi> because Ije is in a 
different area, or in car instead of a house ahd 
so on? V ' - • 
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The s'ame: thing hoids-^or' your subsystems* I 
noticed you had the system split originally into 
three subsystems, heariSi^ housing, education and 
.welfare/ then I noticed^ that ypu chopped off the 
subsystem of welfare as part of^your sy^tem^ ^Why, afire 
you no Longer dealing wl4:h tihTs^ subsystem? WeH', if 
I understand correctly; 'thgte is another project that 
Is, studyihg^ this subsystem. Essentially, you define 
the rural community services area as these three sub- 
systems. ■ - * . V 

~ \ ' * 

CRITERIA IN SYSTEM DEFINITION 

'Inasmuch as the'/ observer determines the elements, 
the. activities ^nd the\linking of the activities that 
form the System^.'systems can obviously be made to 
appear or dl^sappear by just changing these specifica- 
tions., Change the 'elements, change the' activities, 
or change/ tip linkages and you will have a different 
system. , The- bi'^-key.tb findiij'gHa system worthy: of , 
study is the criteria that you use., What, are the 
major criteria that you use to define systei^? Why 
^o ,you have pi*obletoS; bpujiding your system? Why do 
ybu' look at ceirtairi, aspects?^- Why do you say, what is 
the education system? Which one are you t:alkihg 
about?. ^; ; vV ■ 

Comment: Because, ix^ seems to me^ the^re are' idei^if i- 
able.poii\ts in^the total universe where 

individuals can make \an impact or, change the System. 

Hardin: But^youare making, the assumption that the 
syst|en( is already.^^ there, aud I can define 

your system awayl fromWou^ \ We will. get into that in 

just a minute, tlie possibility of defining it away , 

frqm you. \ , < 

CommeSit: How can you define away the existence of ^ 
, schooij board Ithat is legally elected?; The 
school board is kn inteWal part of the structural 
system. No mattjetv how you ^bnceive the system,, the 
school board is /theXe. y 

ai^e you talking about? 

about the educational system. 
The ediicat;^onatt. system? ^' 
I can define thfe educational system to meet 



Whidtsyste 
We were^' 



Hardin: 
Comment: 
Hardin: 
Comment : 

my purposes, 
Hardin: Right. ^ 

'Comment: But if I overlook the fact, that there is a 

.\ legally elected school board there, I am 
goihg' to" make little or no impact, I can^ make no. 
change. I can make no additions or subtractions until 
"^something happens to thatf.. school |)oard. I can d^||ge 
it in a biliion different ways. The fact remain's,' /, 
it is there J. . - ' ' . 7 . 
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^NICATING 

Hardin: How ar:e you go\.hg to def:;.ne >the educational 

T system? If youVdidn'ti define the schoo,! 
board ,^ hiw are you going change the schooli bo^rd? 
*6r changle jthe educational ajrstem^ Wnat do you Have 
to do?^ ifl you look a^ the ^educational system>xpu are 
/talking abputr., what has to b^ true ti ta»: 
jibody else?' You.h'ave to .agr^ey about the sy 
i|are discusjsing, " ' i \ 

Comment: [That's my prQblemJwi^h" the you ^ Xe 

ffining systems/; You MQmed to be say 
earlier ^that one can define' the system as he sees 

fit. ' ^ ^ , I ' M " M 

Hardin: Well, the point J^am trying to make is that, 

, once 'ryou realize^ that you can definei the sy^- ; i 
sterm any way you want, the crucial criterion ip tp he ' 
able to communicate. For 'instlance, I couldn't talfc* 
about your educational system: unless I included the 
school board.* Otherwise we wou^ldn't be able to talk 
about it.' We wouldn't be able to talk about your con- 
cept of thu ^i^cation system. ^ ^ ^ ^ 
Comment: C^€d it be then that there is a school , 

board existing but perhaps we don't want to 
look at it? We are going to define this system only 
as one schobl which has an administration, and teachers 
and so forth and 'that ' s the system as far as we are 
concerned, The school iJoard exisjts as another s^rstem 
or it :may ndt, but we ''re not concerned with it* Is 
, that what' you mean by saying, '|we define the -system?" 
Hardin: j^-L^t's take a 'school Uo^^rd, "as ati example.' 

The school *board itself ^e could define as 
• a system. The school board is a I system made, up of. 
people ^tfhat. interact andj*so ^forth within a time frame. - 
Therg is a local school., !lt has"^ an administrator, has 
''^teachers, has* students. ' ; 
Qpmment: • I-left the students Out. - » 

HaVfcih: Well, but you see, notice if you are talking 

about the school systeii^ it has to include, 
students.' Now, -under bur definition of a system, both 
are possibly worthy of discussing but |if we* are going . 
to talk to each other and make sense about what we are 
sayin^^- or if we are going to be able to predict what; 
will happen to the school^ or if we are going ta be 
able' to control what will happen to the school, we've 
got to have an understanding of what systetn we want ^ 
^ -to talk about and at what level. On your system ahe'V 
of tl^e constraints\ will be the students.' You see this 
system being constralgeid by students, and this' turns 
from an external constrafjit essentially to an internal 
^ one.- In other words, it j-ust becomes a parjt of '^the 
system. Now the big k^y. is to make Viire that when 
you are talking about ybur system,, aim want t6*make 
predictions or\con'trols on it, that I \know wh'at' system 
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you are talking'^about. In others wbrds, a lot of 
your .problen^ in resear|^h- stem from not clearly 
defining the systems yon want to .discuss, ^ - 

CONSTRAINTS ' 

Comment: You used two words tha^t at least make sense 

to me and they were external and internal 
constraint. I think that was wh^re we were'.having 
our trouble. We were '-including^ in the system some 
things that were;* tangential t^o t|ie system, bVt which 
at a different level of abstraction could have\been 
within th€^system; that ^is^^i^e^ national educational 
policy, th^ state educatdonai^^^olicy, the-whole state 



Ldministr^tion system, the. s 



chools and counties. • In 



this system you are looking lat' bne specific school 
iiatrict^. I . . \ 

a^rdin: l?otix:e how difficult it is evehvto explain 

^systems approach because 'we" arkusing a 
/linear form. We have to go* through s.tep-by-^^tep . 
Right. |now we are talking about |:riteifia. Setting up 
'certain constraints or. types of; constraints of u^4^r- 
standing will be p^rt of the| criter-ia that will help, ' 
Us reach an agreemen^t of what- we ai^e ;going to xonsi- ^ 
der or identify aV external, internal constraints, 
inputs, outputs, and so ^orth. We are coming to 
J thatf. * But I ^ think it is important to recognize ;the 
' fact that we need^to have th^ acceptance. of others. 

^We cannot just say ^hat tWe, system, is there, and', ^ 
''because, we say 'it |.s; there, that it's; a system worthy 
of talking about. ' I have to convince' s6meoiie'''else''*- 
that's a system. II .not, I am just /sitting back|. 
talking to myself. " , ' , 
Comment: What we are interested in is applied oi 
action research. We may as researchers 
define what we think is "a system. Then we go to . 
' another person; he may be. a state legislator or a * 
policy maker. They can't understand what we s^t ip 
' as bur system*. In other words, among ourselves ^} 
.jnaj finally have agreed upon yhat is a system. B it 
when we go, to the next step in trying' to* apply th|^ 
results we've got the whole problem of communf" 
all* over again. This would seem to ^-ndicate t — ^ . 
.>we would ne.e4 to go out first t^':involve the usfers 
Xn defining our problem-^and setting our criteria. 
Hardin: Well, one obvious thing is that if you 
^-^Icnbw others have^ an;±mptQ3sibn of what 
a system is, atid they don't, include an ^element that 
you think is impdrtant ^ou 'don't' try to .tell then 
they ought to include ybur element. They are nii^t 
ready to. include it.. 
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Re6ecucfi Conctpt . comment: I think this is what'jwe^do as researchers 

Vo/UiU Voticy- sometimes • We set up our ^own concepts, 

Mafee/L Concept^ models and systems • They may not "be xelated^ to what< 

I - ' *the policy maker understands as the system,^ » 

I Hardin: Ttfe user has a concept *;of what the: system 

• * w , is and the constraints on it/ If this 

^ ' thinking doesn'tomesh with your. system you have a^ , 

^ ! t>roblem. You are talking about,^ ^apples and he is '"^ 

^ . , talking' about oranges. They are close. But when 

' ^ you start getting down to doing somethingo^ith a^pies 

' , » and oranges you run into sqjae -problems. "* 

I hope' to "point put la.teif there fre:only two 
things that we attempt to do in systems. Vdu eith'er 
\ " * ^ want "to, forecast where the system i^ going to gb or 

we want to control it. * . , ' . 

• PREDICTING OR CONTROLLING SYS^fEMS 

Commenb: In.< ^erms -of language'^you use4 earlier, to 

predict ±s-^o say, "We'know/j;j^hat phe activi- 
ties among the elements are, going t;,dibe'." 
• ' . Hardin-: You hdve^* to- *s.ay the systiem lis going 'to be 

i ^ J * V ■ somewhere , in the ,f uttiMf, You are saying, 

"Given the relationships^of the^tctivitie^ and e^em^nts 
• to the. system now, I can teXl, you in the future what 
this^'^relationsjiiip is'poasply'go ' ^ • . 

Comment: Okay. With or without control? ^ 
Hardin: Weil,, i^^oji^^case if I>,not^ doing anything 

to- the system I 'am- cle^ar^iv predicting. If 
you want to do something witb the system*, then you 
want to not> only predict where^it would be but you * 
want to say, "What can I do to the system to get it 
towards where I want it to go* " 
.Rtv^QW oi ' Comment: toiat you have shown me sol far, is this: "In 

Vl6cu64>^n . .5 the beginning you defiuedl the difference . 

between systemic and. honsystemic research. In the 
T^nsystemic approach you took one vaViabl^, or one 
relationship and 'manipulated it. But that wasn't so 
^od because there are other variables and relation- 
^ ^hips that affept them. But now you Wre taking one 
^ 'system which is a part of a iJtirger sytetem; unless - 

' ypu are taking the universe and we assume that we 

w^uLd not deal with that right here. \^ow do the 
' systemic and nonsystemic approaches dirfer? 

* SYSTEMIC/NONSYSTmC -APPROACHES ^ 

\tmict One Hardin:. Well, I fhink the difference. is that from 

XOyUihip) . a nonsystemic approach you woiild go f rofa . 

d ' / taking thl" variable X and predicting, wh^re it is - 

' /*/ going tb^be, one relationship. And systjems, we 

/ • ' could take X as a system and predict whepe it. is 
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gbing to be, l^^we took X arid combined it with Y, 
this may help ,us'"4>Tedict but it woaVt teli us the\ 
whole s'tor^ about what the^system is going to be. 
;is oot adequate. So that in order to talk about systems 
we must' get beyond isolated variables, vrfiat we have 
to^-^alk about is, in a ^cjise, dynamic, jfor a lot of 
elationships we may never actually knaw^what the inter- 
^action is between variables. But, 'we /are observing the 
total rather than the individual ' compc^nents within the 
systepil ;' ,^ . \ 

Comment: 'As Daye pointed out, in the nWsystemic 

approach every prediction is conditional; 
you must specify the conditions under whrch X will 
lead to Y, ^because that is yoUr laboratory control, 
or your statistical control. ^ Iti the^ systemic -approadh 
you are/ riot conceTned with conditions; youiare con- 
cerned^ with where the system as a whole will be, taking 
intp'^'^accQunt the internal and external constraints. 



Comment: Don't you have to know each individual varia- 
ble, and what effect it will have in order 
to develop a definition of the interr^ationsjiips ,of 
system?, 



PERCEIVING THE TOI 



SYSTEM 



Comment: 




That would be a little difficult tb db under 
the *a^umption that th^ systei^^is mor^ than 
the sum of t€s parts. , { 

Comment: In terms of predicting could the distinc- 
tion be made between a nonsystemic versus 
a is^temlc approach on) the bases of linearity ^nd 
additivity? \ 

Hardin: Yes. If ^ou knew a farmer an/i you looked, out 

^ on his crop and you said-, ''Beautifal 
beautiful crop." The farmei;. might say, ''We are going 
to have a. poor crop this year.^^ All the individual 
variables might say you are going to hav^a. tremendous, 
harvest of^ach plant". If you aske^d^ th^^-^faQngr^ 
.he feels that way, he would say, "I just know we are 
going to havk a bad crop."' What essentially he is 
saying is ttiat he has a system. ' He's not ableJPfo 
identify someV)f the things he is considering but ' , 
beyond that 1ie\is taking in a ^eel for the whole 
. system and predicting at this point in time a bad 
crop, even th6ug^ all thei individual compotients might 
look Ti^e lie is 6oing to have a good crop. You are * 
dealin^-here with\a cotpbining of components and a. 
sjm thesis of them. But there's not necessarji^lya 
causal/ link between each.oije. You doh't kjiow how 
they lit in, together, you .just know that probably 
this is where the system is going to end up.^^ 
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Connnent: The' fact t'hat'-y^ saidthat the system is 
more than^ the s\xsy6f its^ parts cleared^up 
^onre of the copfusion/^X - r 
Hardin: This is 6ne/6f the asstimptions^of the systems 
approacl}.^ The behavior of the system cannot , 
be explained bv/lcnowlejlg^of the behavior of one or 
more of i'ts subp^rjbB^i''^ In other wbrds, if you went 
through and polAeQ^ye^^fdnjdividu you would, still 
not necessariiy have the g^uji^s opinion. ^There is 
something i^ipe there. This is o?tei^calle3 synergism. 
Coinnien^)r Those of, you that, do small. ^rtxup^^rk 
certainly are awar,e of the difference^ 
be tw^ea^^he majority vote and consensus. -^'"^"^V 

ORGANIZATION jS)^ SYSTEMS 

'Hardin: .Now, if you stop an& think about it, what is h 
the one component that a system has other . 
than just its par^s? There' is one character ist||c. ^ 
For example, take six people, line them ^up, into two 
. lines, tjien take the sam e six pe ople and put themV^n 
a circle.' Do you have the same behavior? , If you taEe^ 
a pile of bricks, each individual brick is just.ia [ 
.brick. You. see' that it's a pile put the;re and ,:^oUv 
^come back the next day and you see.all th^^a^e britksy 
but^ now they aire formed into ^ wall.,, What\i^^-he dif- 
ference? All. the components are th^^re.^^^here is no « 
-difference except one thing, atid^har'^s how^ tliey are 
organized. Soothe key to th^ fact that the system is^^ 
more than the, sutn of ^itSs pttr.ts is due to 'the fact of 
organization, or Hbw^jt^itf^ are arranged. " , 

Comment:' Can a^'inattet^,of ^stress enter in there? 'How 

' ^ .the bricks stT'ess oA , each Individiial brick 
is different when, theiy ^Ire^built up into a-wal±r^he^ 
str^ss'^on e*ach brick becomes different/ from what it 
'^'^^s in the pile. ^ , ' 

Hardin: * There are icISiy' ways you change the organiza- 
tion. Yo^ can change stress; in'th^ group 
phenomena for instance you can change, relatibnships 
so* that, the people will speak out or-not. .You can 
change a m.ultij^de of things just by changi^ng th^se 
same" com^pnerlw around into different configurations. - 



WHAT IS "sm" 



Comment \ 



i 




When you say the system is, more than the- 
um of its parts, one of the things that 
iK)th^p«!^e' is what do you mean by "sum?*| Do' you ^ 
mean^'a- -product? There are a lot of difterent ways 
of relating inclusive parts. When you say ''sum" 
thi*s implies. an additive approach, but/^at you're 
saying herp Is that there are many'wayjM'of relating 
parts that neatly correspond to the reflatively few 
number of ma1^b^^latical ways of! combining c>bject3, 
such as X taking sum. Are you sayipg- thety>ls some 
other way of coriHning parts? 
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GRASPING. -TOTALITY OF SYSTJEM, - 
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PotUng ueA4u4 
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'J 



0 



CompoAed to Mo 



ERIC 




Hardin: • In. research %he approak:h basXcaTly . tt> 

Lnvestigate\'one ' variable, . .then another Watia 
ble and .then ."add up" 'the findings to "de fee mine sorae- 
.^thlng about* the* situation. the political stiience ^* ^ 
lEi§ld*»theyilave stuciied how people a'^ct or how^ ^ 
decision' is/made. For tbft informaeion^^tb^y-^^OT po^'' <^ 
' indiuidualsL They sefe who Is involV^ in the situation ^ 
•-and ask how the deci$.ibn is- made*. They t^ke' a consen- • 
sus of the. individuals and reach a conclu'sion. Whiat 
they find^is-that these conclusion^ are not nece^arfily- 
accurate. What they have don'e is polled eacji^ndividual^ 
subsystem but the3e data don't 'accuratel^predipt actipn. 
Why? Given the irftiividual: within rij^^^bsys tern, his ^ ^ 
perception is limited to what h^^^^cian see. Thus, by \ 
the sum of its par.ts, one^i^^-really saying we can le:arh ^. 
by looking at the indivi^ij^ parts of a. system; - But 
• .when we talk about tR^.;^^stem as a total' we have to • ' 
recognize ^hat air^tlie's'e little bits 'of i,nfbtmati,on , 
- must 5,6 synthesi^d into .some- cohesive whole. E>>ery 
school, ^ystera^as adthiftigtrators and teachexs.'\ Howr 
ever, tlte way that the^achopl is set up L©ternally 
possibly will effect -what happens in that ^^schocJl:^, * 
system; determining whether it is, a good 'school' 6r , 

not. ; V • ' 
Comment:" ^^^rf^fying to 
^'^V^ ,/iri fermsv of behav 

stead of/simply polling individuals, lyoa poll them in 
terms of their relationships, their behavior ti)wards 
• others in the system? ^ 
Hardin: ' If you tpoll individuals to get their per 
' ception/of the larger system you must ke 
things in mind. V?e run' into problems when we make 
prediction or .try to control a system. If .^ymi* Cake 
what each individual said about the coi)ipdr];pnts as 
gospel or you try to add it up and say whatever the. . - 
majority '.£ee Is is right,"." you aife probafcly going, to .run / 
into problems. How do yot get a feel for the' whole.?-- 
Well part of it is. knowin^^hrough experience hqw to 
fit perceptions together; If you fit perceptions, 
together in ^ such a wa/ that one individual/ s opinion ; 
is worth more thap^nofcher, how do you arrive at th^t 
weighting? I doh^t know how to do that mathematically,^' ; 
*E 'can weight fel{em when I -look at phe oVerall pictute - " '--^ 
with the ferur or , five- dif^ierent ^perceptions. I Ji&ve -r^. ^ 
balanced^thefti^in my mind. Theij. you determine wh^t j 
. is] goi^g, £0 hat)pen*.to the j^ystem. - 
Cojnfiient: ^ Is this like a kind of mob^ psychology? - / 
xj / ' For instance, you' have ten 4 individuals and ^ 
you have -interviewed them, separately and tiine of theih ^ 
seemed^ to be- fairly rational and ^ reasonable people and 



gfet at^the totaLity of a 'system J' 
behavior and actidn,'^it is that lA- 




one of them is a DiBmagorjgue. Yoir'^6u!|,d say that lb 



1 

/ 
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VotLUcdt Examplz 



percent of ' ttie^ grdup was a Demogogue. Then,, i^^-^^^ / 
you'put them into a igroup, unless they do noETinter- 
act,, the Demogogue could conceivably^reate a mob 
psych51o;gy among the, whole group^ which* you would nc 
have, been able to predict Xt^oxx took them as sinpe 
individuals'. * Is this the. type o'f thing yoij.are 
saying?. . ^ 

Comment: L^t'?s take an example In this 'political ^ ■ 
year. Some people are going to be/talking 
about the election nationally. Otl>er peopler "^re . 
going to be 'talking about the election from their i 
precinct point. of view. If you add <up victories iA X 
all the precinfcts, that still will not necessarily, 
eqj^l the nationaj, victory. Or*, the precinct , \ 
victory might be \>y a greater margin tman the national 
victory. 




INDIVIDUAL BEHAVIOR IN A SYSTEM ' . 



, knom 



PnagrndXid U6z 



No But {flay 




Hardin: When- we talk about human systems we are 

very subtly saying thaVji human' being as . ' 
an indt^CPidual.does not have coniplite free will. ^His 
behavioj:>^is/5art of a. system. / Tc( a, certain extent* * 
he will be'^le to vary his bfehavior. But in toob 
action, for ihstanceTHLtJ^s^/ery -difficult jiot to-bfe'' 
*part-~af the mob. How do you explain the behaviort y 
The only way you can do thi:$ is to -look at the tdt^ ' 
arid not just the individu; 
Com men t: Is there in thdi a 'suspicion that the syner 
' . giS;tic mechanisms will never kiiowtif \Is, 
there a kind of eastern /tnys|;icism about synergism^ 
floating around that bothers people? . . . . 

Comment: It may never /be known and maybe it's not 
even worth b^ing known' 

I 



P^GMATIC USE OF SYSTEMsNsDEL 



Hardin t 



That is 
; : have 
understanding but 
going to go, or I 
care about. To p 



ig key to understanding. If I 
ong technique and the* wrong * 
can predict where systems are • 
.n get them there; that's all I ^ 
it>blun»tly,' I am doing something 
right. " I ma^haV^a completely wrong system but ^ .1 
that system^^ l/ have used it somehow gets it the^re 
or the control item gegts it €here. I am not so 
concerned about/ being sure that I have the best way 
.to do it. Later I will give you another criterion, 
or ^assumption /that will try to get you out .of that 
thing which is to say there is only one best way 
to run the system, or th^re is pnly* "one^ place the 
systi^m can go.. NotS'.,: again, moist of our research' 
*and schools/have driven it. into us that we look; 
for the be^t way, or we look for knowle/ge. Notice 
I keep laying this./ Predicting or confrolling may 
help, us ifead to ^knowledge and understanding,' ^ut 
not necessarily. . ' ^ ♦ 
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Sabdcvliiing Sy6ti 





V HIERARCHICAL' ORDER OF SYSTEMS ^ • 

Now, from dur definition of systems, given any 
system we can subdivide it into subsystems. And, « if' 
we wanted to, we could take the subsystems- and divide 
them into/subsystems. Now the^ partitioning of a 
•system into its subsystems is often called the hier- 
archical or^^x of systems. This says that we may 
for'purpos^s of research want to talk aboiit the rural* 
community services area or system^ Out of this we 
are taking; some components^ or sub^systems, three of 
which are the health, ^ducatioW, and housing subsystems. 
Out of each o^e of these we may want to take its. sub- 
systems by stiatfes, and you may want to go on down. 
Now notice how-^oiir. as'sumption before about, the system 
eing'greater than its parts is important here. .,We can 
lake statements abbut community services at the county level 
but notice to' make statements at the state level we ^ ' 
are going^to have to include something else in ^here; 
for^gxample, "the makeup of the total of the- state. You 
have to synthesize one into the other. 

OVERLAPPING SUBSYSTEMS 

% 

You >can make some*' .statements about the total system ^ 
and community services, but then you are not ohly J.n- 

• eluding in these thre^e Subsystems but possibly other 
'subsystems, like the welfare system. You can take the 
health subsystem and* subdivide 1^^' Now, what belongs 
to the health subsystem? You probably would include 
hospitals, obviously. You can include rural doctors 

; and their offices and their nurses. 
Cpmmetit: How would you inclu^ie schoql health work .for 
in stance 3^ the school nurse, oir health educa- 
tion-program's?. Would you th^ .be going into another 
subsystem? • . -i. * ' • 

Hardifi: We have a "subsystem that is overlapping. 

, Comment: If is '3 linkage system. 

I^ardin: .This does not mean that we cannot talk about 

this subsystem which -is highly constrained 
by'another subsystem. In other words, we are- only 
doing it for our uivder standing of being ,able to con- 

. trol. If we leave out the school factoj: for these 
nurses in the school Tj^e are incomprlete about some 
.major subsystems -we, need to discuss. ^ 

Comme^nt: But it won't be a part of the education subsystem. 

Instead *the nurse role»would be a link; 
therefore, what happens? ' . - . ^ ... 

Hatdin: The person in the education system is not 
^ * going to leave out the nurses iii his sub-- 
« system necessarily because that is .part pt his 
system. -What about the Mruggist as pa^ of the 
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health services? I stalked to -a nu^er of druggi. 
*that would ^probabljr/ do more pVescrfbing than docto 
do* C^n you talk^bout the health services if you 
leave out this ma/or subsystem? Is J.t a^major sub- 
system? Who decides whether it is or not? It may 
be true^for orte/atate but not another. . 

SUBDIVIDING SYSTEMS 

Whenever you have so,me policy, or ,a fractional 
policy to c^trol or. change the situation you' ve^.got. ^ 
to be aware^ that ther^e are differences, in. these sub- 
systems, io/w^ look for Similarities and difierenceS, 
in^the subsystems. If you'assert a c611ectipn of. 
things id a system, that does noC deter you from : • ' 
dividing a system into parts for the ?ake of*descrip- 
t.ion. • Any arbitrary division is a^ logically admi^sable 
subdivision. ' Again it revolves around getting. agree- 
ment upon wha-t are \rforthy subdivisions or subsystems 
to talk aboat. Probably *one of the criteria that we 
use most of the time' is ^the one 'pf convenience, 
\. - 

Now we need to be careful, however, ,if we ate 
going to make subdivisions. If you are interested in- 
a total system it is important that you. dop't deistroy 
the essense of what you are going to try th^^p. For 
instance, if you went to the doctor for a ,feT^^^/ 
headache, ^and he cut your head, off, he. des^^l^ your 
system. ^In other words, youive dpne 5ome^?K^^ toi.the 
subsystem or to the behavior of th^'^sub.syVtltn 'that is 
destroying what you, really had as your whole V^P^^e 
to do in the first place. .. Foir example, if Ve are » 
talking about* the health system, I don't thikik we 
could really be realistic about *^this large system in 
some conmlinities if we cljop ^of f the - druggist from 
the. system or if we. eliminat.6d;;the s,chool .nurses. 
They have an effect on the system. So we ^. have to be 
careful that when we subdivide it >e don' t maker vhat 
'we 'refer to as a. dangerous division* T?KH:t ineana^ '5hat 
we h^ve divided the system in such a way t^at we are 
not getting an adequate description ^r ^e are destroy- 
ing too much^of the sys'tem^'Vthat we observe, 

' IMPORTANCE DF LARGER SYSTEM 

To^^^how how predominant this type^of subdivision 
can be, in the business world there are case-after-case 
of advertising and^ 'sales departments that go out, and 
do a heck of a job. Everything that can be produced 
they sell. In fact, some salesmen will sell things 
£hat haven't e'^en been made.^ Th^n,* you go indo the 
engiheeriilg_^epartmerit and engineers arfevproducing. . 
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Optimizing Sub6y6tQm6 
Sy^tm - 




Hew Hmp^hAJiz 
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things that salesmen can^t sell or tliey a^ee- . 
cjesigning things thgt Sre too costly to sel-1.^ *What 
is happening? 'There. Is a^,diy4.sioa between two sub- 
systems that says that we get desirable; behavior in 
both subsystems but what are^e doing? * are 
optimizing each subsys^tem independently, are we -not?5j; 
B^'le^men are fi^^py, they 're . selling proVlucts!. 'The 
engineers are happy they're' making products^ But,^ • 
.the cqmi^any is gping bahkrqpt.j- There's no^ larger 
system that' says it'-s'onjy* good - when these; two c 
things' combine HLnto on^System. In.ottier'^ords; we- 
only w^t to sell'-tMngs, we tJan njake.Vl've'' seen a 
lot pf companies lose a lot^ of moriey' Because- of . ^ 
this. It is a very,.^very.fu^dainental*'eoncept. t 



Probab/y a reas^ci^ some of the, practical applica- 
tiona of our research never really work is becatise weo 
^ try to do one thing at a locals level, .for instahcej^y 
* and' really wtlat we should be doing i*s drying C^o ge^^- 
some change at the state level "before change below "is 
even feasible. Hefe weVre saying -the I'argex: system \ 
constrains the Subsystem and- bow .it constrains •it 
will determine-' where tiie subsystem cin go." 

; ^ LARGER SYSTEM CONSTRAINTS ON SygSYSTEMS 

Comment; We may 'have a good example of this in New 

Hampshire at the presen^t time. In ^n^ ' 
effort to upgr^dfe rural health services, legislative . 
boards passed a law making it mandatory for' aihbulance-- 
attendants to ^ have ascertain level" pf skills. But. 
we have ^ lot\of volunteers - people who don't ha ve^ 
those skil3>6. , What i^ happening is the ambulance 
volunteer seWice is going out oS business. We 
haye a worse situation now th^m we ,had before^. 
There '.are whole communities now th^t don-'t have any 
ambulance sT^i;:vice. '"The id^a behind the 'Legis^atipA. 
was*^good but they didn't take ii[\to ;considerat|Lon . 
the^ commui^ty subsystems arid the ,way they were 
delivering, the services. We also/ have some | 
mortifcdans who ii^ve supplied ambulance •s^rvicjes and 
they are going out of this type of business, (too. 

\ ' CRITERIA FOR DETERMINING SYSTEM 

' \ , . , ^ ' '// ^ 

Hardin:-^ Lfet's look a' few. criteria to se^>:lf we 

can develop some .;5uldelines ^at might help 

' us determine what we're willinfr'^to treat as % system. 
Now keep in'mind that it isialrnqslt seuselesslto argUe 
whether somebody has a system or nbt'. You c^n argue 
that it may rr^t be worthy of disaiission, butfj^you 

•>'Cannot argue that 'he Soesn^t ttave a system. • 

Now- an obvious example .whi|ll^ some of ^fe^ 6cona- 
mists here should be' familiar ar^. closed^ of 
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^ deterministic syS terns »\ 
traditionally used cl 



,Th^y physical science areas 
d sVs terns in the analysis! , 



Essentially this *is a portion of the world which you 
isolate out at a given state. Given initial condi- 
tions of. theMptate we can easily predict where the 
sy^sfe^m is going tCx 'go, becaugj^ we allow no inputs into 
tH^ system^ The end result lof the system is two things:" 
j it: can either reach an equilibrium point, or it will ^ - 
reach a maximum entropy, gntropy is^probably most 
easily described as being a ifandomness of a system. 



Human beings reach entropy wli 
zation ia;entropy.. * Either thl^ 
down or It's at an equilibriun 

\ The reason this is true 
idture that ' state as yo'u have 



the^-die.\, Disorgani-^ 
system completely runs 
point. y 

due to the laws of 
ic4:ivity you use up 



rf^you didn't make t:his tassumptipn, which 
IsXthe fir^st law of thermodynamics, \fe could have 
perpetual motioA machines. However, because we use 
up^ energy within" clo^sed systemsAwhen we don't have any 
inputs>ittto the, system, they are bound to run down* 
Now tniV typ.e-'Of^'assumption about the clo'sed or deter- 
ministic system is very convenient to use because we - 
cair easily predetermine the end s\tate» 



When We get Inputs into and outputs from the 
system, we call this an open system. So the system 
that we want to talk about should! be .open systems. 
That doesn't mean we can't talk about closed systems, 
*especi'^lly when we're talking about\human beings. 
But he.i^e, we're talking about systems that are-going 
to get new iuf^uts, and for most systems that we deal 
with,, they are going to be open at both ends. Ai^' 
thing the system needs or uses that are new elemehtjs 
coming into the system are inputs {^•S* 9 people, 
resources, money) • 




INTERNAL/ EXTBRML CONSTRAINTS' 



}.Xi contrast to the* equilibrium states of . the 
closed system, where can the open system go? Well, 
since it's- really independent of its initial condi- 
N^ions- when we see it, the end- state can be anywhere. 
It does not have to- go to ^an^equil^brium or^maximub 
entropy. The only tfiingvthat will help us determine 
where the system is goings are the initial external 
^constraints on the system. External constraitlts 
essentially are the. things ^hat are outside the system. 
^ In case of the health services area an external con- 
straint might bV government piDli-tty.- .^lAtexnaJ. constraint^' 
woixld. be th(B^ number of doctors 'or the nymber^of hoSpi- 
tals.' When is an "external ^^rid .internal constraint /" 
felevaht? ' • ^' . ' ' 
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It helps you identify what connection factor 
has with the system. Does it tie In with the- siys'tem 
or is it outside of the system? Basically & good wa;^, 
of determining ,i;^hethex it's external ^or internal is 
fhat influence the- system might have on ijtj^ So now 
we have inputs, outputs, external and infe^xn^l constraints^ 



FEEDBACK. MECHANISMS 



Feedbacfe 
En^gy 



HojgwtAopy^ 



o 



CoMinaiYvti^ on Feed- 



:ERLC 



You noticed in the open system her^, we'^still lose 
energy. If we lose energy, assuming again the firs t^ 
law of thermodynamics, the system sh6,lild run down. 
The thing *that keeps the system going what we refer 
to as feedback mechanisms. In othe^r words, from the 
output of the system we ggt a filtering badk in of 
infoi:raation for instanceTthat says you are doing too 
much, or you are not doing enough -.^incre^se it jhere, 
stop it there and so on. So it's in.. a sense a feed- 
back, and it can feed back in various ways. In the 
open. systenMwe have inputs, outpu'^, and a feedback 
mechanLsm. Because of the input new energy,, open 
systems ^re characterised by negen;trppy. I^had an 
^individual one time> say it's iinpo^MbXe to have nega- 
tive entiropy. -^-^Sut the only thing ^^^^n say is that it 
is a term that is coined to say that instead^of" moving 
towards disorganization or death ^3i7e. a're' moving towards^ 
'more complexity, greater informatiidn, greater certainty. 

■ I 

In other words, if your feedback ^mechanising, are 
not ^doing the job, you are not getting inputs gnd you 
are producing the wrong outputs, ( yod could still end 
up dying. There are constraints ^j^t^.^tn^ system. For 
l%stance, we have pretty good f&Bi^biaick mechanisms in 
human bodies, but we all eventually ;d[ie, mainly . ^ 
because there are some internal 0nsfc1:aints on how long 
our cells live. Take societies as another example. . 
Most societies grow to be more complex and sometimes 
it happens that they get so bi^ that eventual ly^ there 
is nothing acting as a constraint qn the system^ s feed- 
back mechanisms. If you don' t ha ve> another Society 
to compete with you might* say I'm \pt having a good 
eiipugh feedback mechanism for what /is wrong with my 
own society .J Therefore societies' may, become stale. 
Comment: I^ tl^.is what h1appene4 to ^ metropolitan ar^as? 
Comment: It! could, be" and also some rural communities. 

PARAMETERS * / 

Hardi^: Instead o£ externa^ponstraints you will find 

in the literature ^l^times the term, "para- 
meters." What are the^ para/eters; system? > 
-Essentially the way .1 differentiate'.'^a..parameter^^^^ " . 
^an, external* constraint is .l:halt ther^"'/is not. too imich ' 

- ' '\ '\- 
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chance of the syatem ever really affecting the para-^, 
I meters. We may haye some lnfluencj& on external 
constraints. A. parameter in this' case wuld be that . 
yoH are in the .United State^^. It sets some things 
for your 'system. If you' are in the eastern part of* 
^/the United ..States that may^b^ a parameter and you 
have to worry, about this., when you go to. talk about 
the system aiTd change the parameters :to the southern 
states • Also? an extemafi constraint for a subsystem 
may be an internal constraint for a .larger system. 
It is important to know whether a vaijlable is a co|i- ^ 
straint or not. For the convenience of diis'cussion 
we talk -about external and , internal constraints, 3 but 
as far as identifying or putting a^ label on a vairi- 
able as to whether it is ^n external or>intemal, I ^ 
think you. are niisslrig the point of Vhy you are doing 
it. Whether a variable is an input or output , is for 
convenience in discussion. In defining your system. 
By saying, what: are the inputs to my' system;, what are;, 
the feedback mechanisms^ coming into th§- system; .whai^ 
are the parameters , around it; what are the external . 
constraints and the internal constraints^; you define" 
those things to defining youi;; sys£em. ^ * \ , " ' 

Comment: Well, maybe that's ^wHy I'm starting to^ 

worry about the dynamics?' We are talking ^ 
about constraints. Are the inputs and outputs the^ 
dynamics of systems an'alysis?";^ " " ^ 
Comment: Is efficiency^n internal constraint? 
Comment: Or technology? 



ib^TIITTING CONSTRAINTS 



. and QomtAjoMnt^ 



Hardin: Soifte, technologies Would be intei^nal con- 
straints-. For inst^ncfe in ^he health care ' 
area, External cpnstraints might be the technology of 
the transportation system, because you are-not in- 
cluding the transportation syartem into this concept of 
the-^ system you are talking about. If you include thfe. • 
transportation system, and the ^road^hetwork as being 
'a sybsystem, then technology is' an internal cons|:raint. 
of the. system. The important thingris that when you- 
start identifying the* inputs and the constraints on 
the system, you try.to^ categorize them?*. Is this* really 
an internal constraint ?j Remember that 'the system can 
do somelhltfg about internal constraints. 



>^ Individuals are internal constrai*nts although they 
aire' cpntinuousiy" changing. ^ Can w^e/'change the people 
in ^ the system? '^Well, to a certain degree we may be 
able to and th^t degree may be the constraitit We may 
have, an external constraint that says we' can* t change 
the people. It identifying these that will help 
yoii identify, the system; to help you iparn what sy 
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-we can taljc aboutl^ When^you have* identified the con- . ^ 

want\t:o confirol or change the system and 
'cannot cftange the/ constraints, then the altema-tiVe 
states^^at this system-can -be in .are limited. For 
example, r|--^6u can't^g^t a government policy changed, 
you've got to work within that constraint. The ^ key 
<^ere is idenfei^irfig which ^r the important .constraints 
of this sya^^CX Wh^determines which constraints are 
the mostxlOT.ortantY Again we go back, to value;, judg- 
ments ^dr^eing able to talk to people. \. 



Let's talk aj50ut the end states' idf a^ system for 
•a minute.. ,r In a systems approach there is Sri assump- 
tijon called multi- finality arid e^iial-finality.c Equal- 
finality says ^hat the end oh the system, an4 ty the 
end we mean simply^ the endCof^ur time frame that we 
^are talkirig about, ^can be i?eached jin various ways 
Hinder'Various conditions y/^ For exan^iFe, you want your - 
corporation to make a $lp(Kmillion a year. How many 
states^or conditions can yoib^ through to get therfe. 
Da you have to be Xerox to ge^ to the *end state? Can 
you becCeneral Motors -dr some, new firm coming up- arid ^ 
g^t there? Or, if your goal is to have a good health 
services program and we 'ye ^ot three different begin!- 
ning states, can we all get to the same place urider 
different circumstances using different methods? 
How the desired goal is achieved may fluctuate from 
^ system to system. It says that we don' t look for the 
one best method. Rather, we look, for hypotheses that will 
^ggest how to do the Best job given a specific system. 

PROCESSES IN SYSTEMS ' ' ' 



Comment: L'm looking for correct terminology, let's 

take the health care system arid, the goal of 
^qod health. We've got our inputs which are the hospi- 
tals, the doctors, the .paraprofessionals and so on. 
Now,^<let's assume we've got two ways to get there. * 
One is the free market system, more or less the one 
that weNuse today, and the other, would be socialized 
medicine.x What is the correct terminology for the- 
free tiSrket system versus socialized med^c^e? 
Hardin: Wh^t you are' &llcingv about are tw6~ different 
. ^ plrqcesses. .There might be various levels of 
combinations of this that could get us to the same \ 
point. 

Confinent: • You would call free market a process,- and 

^' socialized medicine-a-p.roce^^^__ 
Hardin:. " Yes. The way you are using it tHae"-±s--the 

way I think you are talking about this. 
You are saying that to yp^u^spcialized mediqine is a 
process, ,a.way of getting health 'care to the people. 
Comment: It is a way o'f deliy.ery> 
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. ^ EFFECT OF INTERNAL CONSTRAINTS 

Hardin: Right, and the important ^hingyis determing 
\ whether-it will or will not \^ork doe'sn't 

necessarily depend .on_the process bat on t;h© process . 
in terms of the constraints that it*- is faced with and 
in terma'of what it is getting' for inputs and "^sp' forth* , 
For instance, socialized medicine .may ^be-tne best way * 
in Russia because of its system of ^co^istraints. ,1^ is 
' internally accepted, whereas here "-people might^not \ 
accept socialized medicine. There ITS' an intj^mai 'con- 
straint against it. That' s a -value Judgment.^ 

For example, if yoip know anything*-about ipsikance^ 
you will know that insurance was aroun?i for a loi}^ tinie. 

- But it didn't sell because they called it death insur- 
ance.^ Nobody is going^o bet they are goin^ to die'. 
And tjiiat.ls what you.^o when you buy life insurance. 
As an individual, you. cannot win when you, buy li'fe in- 
surance. , When thejr called it "life insurance," this 

. ^changed a very sin5)le constraint. As'you fook at the \ 
insurance business today ^it h^s grqwn quite rapidly on 
the concept \that all' individuals are going to die. v 

CONSTANT CHANGE IN OPEN SYSTEMS ^v?v. v 

There is an a*ss6mption/that open systetns are con- 
tinually Oi a state ctf- change. I am nq^t using change" 
in a sense that ^Lt is^ always for the betterment, or ^ 
that it Is always good to change. I think there is 
.•*too much^of'^that ih the literature that states that 
'Change is7 always good.* Open, systems are continually 
• changing because^ of the^ nature of the system ifself . 
Over tim^' a system must contend with other- systems. 
' As the open system tries to' adjust to its environment,c 
for instance adjusting to its feedback. mechanisms and 
adjusting its relktionships, it is going to 'affect some 
other subsystem or other systems in its environment. ^ 
Thusy the system itself caused'' changes to occur in the^^ 
environment^ and' the systems it^^dieals with. Also at fhe 
same" time we are| getting change in the internal sub- 
systems. As one/ internal subsystem changes, it will 
effect other subsystems. 

Comment: You are saying the environment also^ feeds 
•back to the'' system. as it changes. 

ULTRASIABILITY ^ 

Hardin: Righd. Noigr we want to-talk about stability. 

This question was raised a few minutes ago 
in other terms] This system is changing. I just told 
you it was changing. We are changing the constraints, 
^^^'T^npu^i^.^gutputL and spipe of the feedbatrk -mechanisms. 
What mAkes tHatrirhe-^ine system? Well, we look at^ 
systems oyer time atid a ^term which is used to describe 
systems -over- time Is ultrastability. This defines 
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stability in terms of change.- The system is constantly 
changing but it has a, stable change.* In other words, 
the system is at an. equilbrium with its.enviroxunetit 
.while the system is ^changing. 

So, the stability we think of in a System is a 
characteristic of the whole system rather than just 
the internal part3. A l<^t can be going on internally, 
and yet the syfetiem is Relatively stable. N^w even 
though aspects of a system! s structure change fqromj^time- 
to time it does not necessarily mean that the system 
dies, or is no loner the same system. For instance, 
i^ 'we are talking about the, school board agairt^ in a 
hundred -years, assuming that we have the same number 
* of slots for our school board, we still have the school 
boa-rd system. We may change every 'component of the 
system and we still have a system. So it doesn't say 
we are tied just to one set of components, 

TAKING ACCOUNT OF CHANGE OVER TIME 

i ' ' ' 

A big key to estimating system stability* is' that 

you've got to make a determination of when or to what 

degree that change ^has occurred in the system such 

that it is really no\\the same system. Let's say we 

have a school board of\which there^ are fiVe members. 

We want to talk about a school board as a system. The 

school board elements or ^slilrsy stems are indiyiduals. ^ 

"Let us say an individual dies. When this individual 

dies we bring in individual A. We still have five . 

individuals. The question is, is this the same school 

board? ^ Is it^the same system? 

In systems we say we can change individual pom^ 
ponents of it. Over two years we could do the sam^ 
for each individual. * And we may still be able to talk 
about tHe system, as the same systej3»r\and predict about 
the school board .system as being* nhe same. I would 
"like to *use as -another example thA body. Am I. any^ 
different- as a system if T took one of my fingers off? 
You would probably say, "No," What if I took my hand 
off? You probably are still willing to go' alpng. with. ' 
me and say I haven' t- changed too much; I am^^still the ^ 
same system, I coulid probably even cut aixarm and^ a 
leg off. But if I go beyond th^at you' might say wait 
a minute, too m^ny tilings have occurred that have, 
changed* the- system. Now I ^am no, longer dealing with 
that t}rpe of system. * . . 
.Comment: Yes, but your exanrole here was removing 

members" of the sch^l .board, -Suppose that 
'over a ten-year period because of voter sentiment , . 
the board changes completely^ in its njembership, ydu 
still have a'. five member board ^but now its decision^ - 
. are entirely different. Is this^ the same systen|'9r is 
.-'this a new^ system? * ' ' • ^- ' 
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Comment: Once we(. studied attitudes of workers in 

particular departments' every two years%for • 
twelve years. Byjthe end of the 'period not one person 
wa^s in- the department, that w^s there in year 1. .Not . 
one" function that was performed in the department in 
year 1 was beihg performed in year 12, Yet the atti- 
tude structure did not change at allj. 

CHANGE IN INTERNAL CONSTRAINTS 

Comment: On the cither han4, you may have a situation 
where' the.^school bigr^d may change in» a very 
short time, » Whkt yoa have dqhe^'re is change its 
^internal constraints becaus^e 'saSbol boards ar^ legally 
'defined entitie4> with certain proscriptions on their 
activities. ^The major furlctions that are performed- 
by that board haye not really changed. There are 
different atttitudes, different values, different sets 
of internal relationships. But, the major output has 
changed relatively little. Stability^ is not due. to 
change in the internal constraints; ft is because the 
external ones have not changed. ^ 
Hardin: So, would you then conclude that it is the 

same establishment? 
Comment: Well, this is the difficulty. It is the same 

system in terms of the classif i^^ation- of sy- 
stems^. But it is a different system If you are looking 
at it in terms its internal dynamics. The system 
r\Lght now might ^vote at a local level to say, "Yes, 
we will let girls wear mini skirt^ in school," where 
the system a couple of years ago "^I'd^^ "No." But they 
can't say, "We doh't like the uayuwe are funded and we 
don't want to have to depend upon taxation at the local 
level; we want our funds to come some other* way." They 
can't do that., fit Is the same system in terms of - 
external con'straints but it is a different system in 
terms of internal constraints. 

* - CHANGE IN PROCESS WITHIN SYSTEMS 

Comment: I would' like to add an exaniple to this-, that 

deals With process thougifi and not changes 
in the people orily. The example is town councilmen ; 
or tovn supervisors in the Northeast. I think one 
trend that i^ taking place related to that system is 
flieir decision-making has been moving away from the 
concensus form of decisipri-making. This is where 
you decide what you are going to do before the 
meeting and that becomes 'the pnly business you bring 
up at th-e meeting. If you read their minutes it looks 
like there, is a tremendous amount of agreement among 
the g^oup. Now, J[ think there has been a movement, 
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though it is hard to document in this decision-making 
process^ among boards of Sownship supervisors, or 
councilmen or whatever, to -a more debate-oriented process 
;with split votes and this kind of thing. • 
Cpmment: But what is happening there is that at<one 

j time the school bQ.ard or ^ete<;^t men of town 
constables were defined as strictly anvautonomous unit. 
We voiied them in and it was their job' to run the govern- 



ment.»i That' s no^ 
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loriger^dieir job.. That's^^^ jpnger 

role in the eyeB of ^ei;>^on^ttii€nts. ^ y 

You' can change some of the external factors 
that are brought /to bear on the same- system 
wt^hi the same people in iti But for my purposejs^. I _ 
^.^^claiii I aim dealing with tne same system that has the 
} satne .status -role So many o^ the formal expectations 
\ .are the same, and yet the wa^ that these expectations 
'a^e ^filled or the rol^s are performed has shifted. 
Th^ process hasj shifted as the result of ' change in 
external forces. 
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v^Ha^^in: From a research standppint a big .factor is 
t what' major .changes have occurred. Now 

notice our assumption that the sum of parts does not 
* equal a whole allows us to change the elements, inter- 
nall|j, or change some of 'tjie, processes without saying 
."that we have lost our system^ This is important , 
V^cause we know that changes are occurring over time. 
;Now, if I. am ^talking about the school board, what 
Cjhailges have odcurred, major changes in either 
external constraints, internal constraints, ^nputs 
't. or outputs? Has the system changed so much that ^ 
I ^^n no longer go back t9 1920 data or information 
.a,tlout the school board then and say what Jiappened 
. t^e're has s.ome relevancy to- the system I, am talking 
^^out now? 
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The definition of these breaks depend on what 
you want to do \d.th this system. Would you say the 
school board is still the* same? Perhaps the decision- 
nJaking prcTcess o„f.J.t hasn't changed so far as the 
system goes. Maybe the structure has. 



WHEN THE SYSTEM NO LONGEt^ EXISTS 

During- the consolidation of education in 
some the states in the Northeast there 
•Were actually systems 'which were formally and legally 
dis9olved. Supposedly they disappeared. We 
abolished the sqci^l position of toxm school board 
.member.' It no .longer exists. That seems to* me to ^ 
be. a major discontinuity in this stream of events^ 
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Hardin: Take General Motors, as an example since a 
lot of studies have *een done on that 

corporation^ If you try to .go \back to 1920 General* 

Motors, you Vii:^ find it wa^. a lot different than it 
. is today. It ygru go back to 1940 you will see some 

things l^ve happened in the' system. It might be nice 
^to talk about'vGeneral Horors dx 1940 as a system and. 
* comment on that system, but itVdoesn't help us 
' necessarily explain where its behayior is going to 
' be today. So- many things have happened s<omcwhere 

along the line that it has changed. ^ It ds a new ^ 

system. 

Another example. We recognize separations in the 
himian system. We speak of ourselves as children, as 

I teen-agers, and then as adjilts.. We say there is ^some 
insight ^we can gaia about constraints if\we know 
where a person has been in the past. But\we would not 

- say that on the basis of this information ^\I can explain 
your behavior today.' (Although there is \a\ school j of 

' thought that says that' I can explain youif behavior by 
going back and seeing what your behavior was as a 
child.) This says that tlje system haf changed so much 
and. the constraints on the system hav^ changed so. much ^ 
, • that it is not really reie\?^t to thel^rediction of 
your behavior to ga back that far. It may help explain 
what you might doT^ut I can^t look back t^ere and say ^ 
because you did this or that or had that attitudfe that 
you still have 

Comment: Certainly you can't control it. ^ • 

>ACCO|JNTING FOR CHANGING SYSTEMS DT RESEARCH . 
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.n^c control it. And s I think is ' 

important when you .srbaxt looking jsit systems\ . 
because some *sy&t§ms%will change more* Within a year 
you may have four cHtog^s or more until it no longer \ 
is the same system. So yotr*-ve,.Mt to try to deal with 
changes in systems. . If you are^35iQg.....^.J^ger type of • 
study you should use a techniqtie tj^t takes-this J^o 
account. ^ Legal changes could ira^ically change your— 
system. Therefore, all the tMngs\:hat you said about 
the system in the past may notfhold true today. Now 
the key, I think to doing research on a system over a* 
time is to make, sure that the pepple looking at the 
system say that it hasn't changed so much, or, that . 
^ it is^no longer the same sys^tem. Because when you. 
tiry to go to predict about a^system that was .there ten ^ 
years ago, it is not going to work. ^ 
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Comment: The degree of change relates to the mix 

between external and internal corlstraints. 
^ The selectmen, fot instance, can change internally • 
but with very little external ^change tinless some 
.'higher order of system. 4ecrees a- change* And I think 
this has to be taken into account when you are^lo.olging 
at change. What qrder, what level of changes,* are ^y ou 
talking about? Does It; come .about as primari^ inter- ^ 
nal or external changes; for 'instance, ext ejgna^^ ^g^Qg^ 

insfeaS 
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A change .by fiat. would be to s£ 
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by fiat 

having a three-member board' you are going to havp a 
five-member board, or you will no longer havar; this ^ 
jurisdiction or you have add^d jurisdi<!J:ion..;^That>is 
one level of change versus a change intemaliy like^or 
instance your attitudes, yalues and so forth in 
of the people. , ^ ^ 

Comment: This degree of iiiteimal and ext^ernkj.- con-' 

trol can be capsulized in the de^r^e of auto- 
nomy- of a system versus other systems. The external 
^ constrains't may be grea*ter on. one syst^ thdn o a-^ — 
another. In some cases the pirimary thing inhibiting 
change may 5e inremal constraints; the external one,s.<^" 
may not' be a very big^ factor^ Change may be harder^ 
if all the. constraints are internal.. 




' w OUTPUT AS CRITEkiA Q P^ERF ORMANCE 

Hardin: Now I think by this time you prphably have ^ 
^ feeling that our emphasis is not upon the 
output of the^system. , The important thing in imder- 
standing systems is the understanding of processes that 
go on. Output is part of it but riot the ci^udal part. 
-And when we make this assumption .we ought to look 'at 
the output just' to give us a criterion to judge how the 
' processes are doing. In other words^, the. outputs' are 
used as a criterion from which to judge the performance 
of a system. The essence of any system, /•'however , can 
only be 'understood* by understanding the ^ocesses that; 
go on. . . • ' • . 

.Now just to give you an example in the imiversity' 
area, we have University A, ^d University B. . We 
judge the performance of a university b;^ liow- many stu- 
dents it puts out. .That is^ its 'output /hdt/ many 
students. But the essence of th^ university is not 

' how many students it put3 out,, but the process it 
goes about in putting. out the students., In*other 
words, you can put out quantity but' it .may not be 
quality. So if ,you are looking at a uniyersity and • 
you are trying to improve in €he university system-/ 
you are mSre concerned about what processes are going 
on to give you Che output". >It doesn*t mean you don*t 

'"^consider- the output as far as quantity is concerned but 
it is not necessarily the most important factor. 



0036 



.28 



'V, 



GOALS OF THE SYSTEM 



.> y 




In the industrial area the emphasis on .prpfits . 
has been overriding'. This ia getting a lot of firms 
into difficulty because they .emphasize output .rather 
than looking at the processes th^t are gbi,ng on* 

This gets us in&o the question of what is the 
goal of the syst^? I am surprised that somebody 
hasn't ra'ised that question today. We have been 
talking about systems. We'vejjiamed a number of them. 
But, what is a goa.l^ of g system? A coti^any is a good ' 
exanipile to look at because ther^p must be at least two^ 
libraries full of literature on the argumeritj^of what 
shouldcthe goal of the company be. The argument ^ 
. obviojusly iS'profltw The company should be profit- 
.abl^e.* That is slmpie, but what is profit? Profit? 

or whom? You say the stockholders for one . But 
wli^l^about managers of the crpmpany? If they dqn-t 
make 'a^^cefta-in amount of profit they^are not going- 
to be\around. ^Is profit for the shoirt run or the 
long , run? We all know that we can do things {In the 
short run that will cost-us money in the, long run. . 
So, when ,should we have .fl&ofit? In what timej span . 
should the profit be made? Obviously if ^ou -are stocks- 
holders that only want' to hold stock for six tnoAths 
you want the company to- come put with. fantastic pro- 
fits, quickly. ' Profits jfor whom? Do you want to have, 
high profits for the gdvemment? , - ' [ - 

Another persph might come along and say the 
profit goal is bad. Coti^anies should have some - 
responsibility to the community. So tiot only does 
the cotiq>any have, a profit motive, but it has a 
service to the community goal as well. We can go on 
with various aspects ot company goals. One would be 
responsibility to the peop^le that work there. Unions 
argue that a. firm should not be allowed to dissolve 
itself if it wants to. It has a responsibility^ to the 
workers to stay in business., whetfier it makes any 
money or not . ^ ^ ' . 

Now notice the problem you get into. Whiat is • 
defining the goal of thfe system .going to do? It will 
tefl you what the system is going to do. If you are 
goiilg for profit then you can explain some of the 
behavior Of the system. Now, can you thinfe of one , 
goal thiat all systems have? ' . 
'Comment: System maintenance, existence. 
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SYSTEM MAINTENANCE AS A GOAL OF THE SYSTEM 



Hardin : Okay, existence; We could define a system 

* that didn't have that, but do.Xjfe ever 
really want to talk about a system, that does not 
want to there? So if we define the primary goal 
of a system, of all systems, as existence; or we . 
might sax survival, we avoid arguments 6ver what is 
.a goal of that* system. And,'**theref ore, we avoid the' 
argximent of which is the best purpose for the system...^^ 
to do. By assxaming that a system would hdc do any-^ 
thing that would jeopardize its survival/^e can then • 
look at the system in termsof^wigtit^ do in 
attempting to maximi-ze--^Ts'"potentiS survival in tfte 
future. What_ar^- the^ncl^^ with which it is ' 

faced'?— ^ ^ y^y 

For instance, a school^ system has to fee effec- ' 
tive. It has to be efficient. It has to ba adequate. 
How do we determine hoji/ef fective the ^chool system 
has to be? It wil^ l^as effective as ''it has to be 
^o guarantee that it will be around. Few systems 
want to dissolve^^emselves. For example, think of 
the federal ga:<^mment, .i;r&ion*t know of many agencies 
, that have ejfir been dissolved. They just keep staying 
around, \ Jtiey- niay change their goals or constraints 
that iih^^^'^tre working under but they still remain 
relat;tvely the same systems. 
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The March of' Dimes is another example. The, 
March of, Dimes in time Solved its problem didn't 
it?' We' thought w^ got rid of it finally^ Then 
every year there was still a March of Dimes* drive. 
When th'ey finally, conquered the disease they wanted 
to conquer, if th:^t \i&d been their goal, they should 
have said that wa6 it. Let's quit. But what 
happened?. They' quickly shifted the constr^iat to 
say we have other diseases that we need to look at. 
Now when you ^re dealing with systems you assume this. 
You say no system is going to do anything that it 
thinks is gp^ng to jeopardize its existence. A sys- 
tem does not think, necessarily, but' if can react to 
its. environment. - It will adjust ifi any way necessary 
to, guarantee existence. % 

So when you try tct^.uncjerstand the behavior of , 
what takes "place within a system you say that any- 
thing that takes place has to be viewed in terms of 
balancing the inf luenqes of subsystems that are ' 
.trying to stay around. ,Now all things being equ'&l, 
the larger system will usually Win. If the larger 
system sees that abolishing, a subsystem would l?e/ 
'gbod.fof the' entire system, it will have to take 
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action on the .subsyst^. The ^ubsystem ^will not 
dissolve itself. / . . 

FEASIBILITY OF SYSTEM CHANGE ^-^ , , / 

Abolishing thfe. subsystem or dissolving the 
larger system has to be feasible. I have taught a 
lot of fcase method^ to students that want to find 
out how^'to in^rove a company^. I am amazed by the 
number that would tellfhie to get^rid of the president 
or the owner. How do you f ire a ^'president? How do 
you get rid of a person tha^ owns 51 percent of their 
system? Therefore ^^n you lopk ta change the system 
-you must be realistic about the alternative states , ^ 
.that you can be in. In the federal government, for 
instance, when you create an agency, I would be willing 
to bet that it wi,ll be ^^round as long as the govern- 
ment is around, in 'one form er another. If you.want.^ 
to'creat^ a subsystem you may 'be creating complexity, 
without, solving your problem. 

TEMPORARY SYSTEMS 

Comment: How-**a?:e we to analyze what is increasingly^ 

a phenomenon of our time,^ the :temporary 
systems? Some temporary "systems; are deliberately 
established to be tenq>ora'ry. . The larger system sets 
up a tenq>orary subsystem whose output Wll supposedLy 
^enhance the larger system, that is, .eimance the sur- 
vvival of the larger systern. But the subsystem Is » 
deliWl¥ate'ly created in such a way that survival is • 
not its primary goal. Its primary goal is another 
kind of outputj^ It is a deliberate atten^t to struc- 
ture things so; that' this survival goal is subordinated ' 
and that ypu g4t an o\xt^\it^ a specific kind of qutput. ^ 
Comment: Most of the time we are talki^ig about systems 

which are created :to p.erform action ox.to . 
"bear responsibility. ^ An jsrtd product is ' some type, of 
actixDn. Ad hoc committees don^t usually fill this 
role. They have no responsibilities, tHey' have no ^ ^ 
decision-making power for the^ most part* ^hey are 
*ad\rfsory.only,'or fact finding onl^ and the responsibility 
and decision still rests withfn the primary system. 

SUBGROUPS AS INPUTS TQ THE SYSTEM 

.Hardin: You could look^at it from an input stand- 
f , " point, too. We" can' t think of inppts 

necessarily as just money. Obviously if you had an 
^ ad hoc committee £ind you have given it certain funds 

ar>d^ the funds run out it is (going 'to dissolve. It 
0 has no more input, if /-you bring' peopjLe into committees 
and don'%t pay them ypu'are giving them what else^ instead? . 
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What are the ' inputs you are bringing l^n^ We1/1 to 
.entice th^m to* come in yoii Wy be giving thetft^priBS- 
tige and so forth, ..Then you^say no longer are .you 
go^ng to be called & memb'e^:^, of this "^committee after 
this certain date Wcause we\don' t want you any laore. 
In other words, agaiti ydn cli^off the input' pf ^the^ ^ 
.'system* We are tailing, about a^^^l^^rger .system th^t is 
creating k ^system but holdin^^^it very tightly with- 
^in bounds ^and hol^ijag.very tight cont^ls on tfievin- 
puts and outputs* ^ * - 
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^ DISSOLVING AD HQC GROUPS''" 

-^=^Cominent: Some administrators have found 
hoc groups assumed a whole rifew 
their own and got'^ou't of hand. And I wonder if in thia« 
context adding to it some the things we know about . ^ 
systems there has to be some balance between orientation 
to a task' and maintenance inputs? If you assigjn too 
big a task to one of* these ad hoc groups pretty soon 
it, is going to star?" cal^Wng in its own inputs that the 
larger system hadn't planned' on. It will start ^building 
up its own processes and become institutionalised and 
you can't make the dax^n thing -go away.' • 
Comment: EducationL^l advisory copmlttees -a;% ^.jgopd^ 
illustrati^ at the local il^vell^,. they aje/ 
made upt of citizensVand, <if they can' t^j;et the: board 
to act, frequently they will go .but and. camj^aign among ^ 
the citizens on their own, and c'ifcuravent "the boaird 
of education. ^ - " . . ^/ 

Comment: Also, they usually find a &jinction all is^f^thefr 

•'^ own, or k repetitive function* If^J-t. is^^ 

repetitive function. you are^going to b^ in trouble tryin 
to eliminate them. . 



TIME SPAN IN GOAL ^DEFINITION ^ 

^: • \ 

Comment: Our conCeptuar't>Tpblem might be partly re- 

^ solved i^ the definition of goal* The^goal 
is defined within a; ,*^lme span. The so-caU'ed^temporary 
coiranittee has a go^i.and part of its goal is also part 
of the time span* Tjieir goal. is to do som^hing within 
^a - certain amount of- time, t When that is 'done\they no 
Iphger have that ^oal a^jd 'therefore they no longer 
exist as^ a system. Yet, -wHile' they existed, their goal 
or need was to exist and survive. The Sape th^ng is^ 
true with this temporary committee that "^converted it-' ' 
•self into a permanent thit^g. ^>The goal :is existe^ice and 
sut:vival of a certain timeVspVn.. Whejirthat goal' is met 
they may decidfe to change their^^oal again to ^survive - 
for a 'new time span*^ I think thlse still fit. withiir. 
^ what Dr. Hardiii is saying about the survival goal/ii^*^ 
systems* ' / , 
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GOAL ACHIEV^ 



NT V^SOS SYSTEM TENURE 




Comment: , Dave, I want uo^sk a qujastion now. I think 
^ what T heard yoii^s^ isxthat we anticipate 

-a certain kind of output from^a system./ We' really don't 
want to study, or define element^^^ut there asAsystems' 
if. 'their relationships are so ephemeral tTiattNtSie re is 
not a chance in the, world that we couldfover get that 
kind of output. We want enough stahili't^^in what we , 
define as s^^stems so that thefe'^is a- chance that we can 
get the kind of output that we are « interested in. 1 

^am trying to relate time span with regard to system 
stability arid possibility of output. With, certain 
kinds •Qf/9Htputs we want to focus on systems t^iat have 
a- short calendar state.' l?et ther^' are other kinds 6f-^ 
things, action or decision^making, we want to focus 
on# want to define o\ir systems predominantly for 
research purposes ^s those that have a long time span.. 
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' CONCEPTUALIZING THE SYSTEIT 

Hardin: One pf the biggest problems in doing research 

on systems is that we .have a tough time con- 
ceptually seeing^ them. We can agree on a car because 
most-'of u's can see it physically as a system. We talk 
about what is the health* care system arid, ^you start 
-talking about^dif ferent cpmponehts and^^ciittiltig acrd'^ss 
states. It is difficult to get people to agree that 
this i"S in fact a system that-has a certain ^level of 
survival, that wants to exist a? a system^. ^ 
Commnt: WhSt if I invent' a^ system and ^me how foist 

f it on the 'public?-. \- . ^ • 

^Hardin: .1 won't use the term "inv^entiiig"' a system 

/ ^because essentially their system, is invented 

tdOr All you are doing - is ^giving them a different 
point pi view. In. other worcis, you are ^g^ng to have 
to say their concept of the rural coinmuni^. services 
system is incorrect. Arid that they've got to include 
these other elements.^ \ - . - ' / ^ 

Comment: Do y.ou think all systems^ in .that sense are 

mddificatipns and no*t a 'case of ^knocking 
this one out and inventing a n^w on^; I mean, 'In terms 
of health delivery system? / ' 

Hardin: • Right. You know that the bi^ problem in rpost 

systems of agreement is not on the obvious 
things;. *do<itors, for instancp, belong to' the health 
system. Most .people wouldn't di^gree on t hat biit' 
' wlffen we talk abo^i^ruggists we may have sott|disagree- 
ift^nt. Are they ^ or out? What about the local per- 
sons in the Community called midwives? Are these 
people *in the cqmrnunity part of the health service' area? 
You 3ee that is cut^ting across judgments of whether we 
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sHould include the pericfheral tj^p^^ of things, things, 
that aren't obviously w. tl\e systen^.J; You are e'ssen<^ 
tially expanding your fy^^im t'o'iasfi;6ally a higher 
level. Thus, you areysayiti^ we cahnc^t understand the 
health service areaj^lesjs we include' these eieAeat^s. 
Comment: Do we need\to go back. to 'tlieCl^asic but ^ 

erroneous assumption (I alway^catch myself 
getting caught "up in tViis^ tdo) of thinking that a , 
system is ojit there asla teal thing. We agreed' that 
we could, from an anal^ical and research point of 
y^^ew', define the system atiy, way we want. But ye^t.we 
are'' so culture bound in ^the theory oi the ftftn'or- ^ 
the, organization that when we think of a system' we 
almost chink of it^ ^jmonymously as an organization. 
That is why we try to say we invent a system. /But, 
for ouf purposes, -we, don' t have to be concerned with--^^ 
that because -if what we are looking at doesn't meet 
our criteria, we simply define it in terms of new 
criteria. We'^on't have to T^orry about^what is going 
on in thfa sorcalled real wor^d or the phenomena as ^ 
we see it. , ^ . , ' 
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PURPOSES OF DEFINING A SYSTEM' 



"^Hatdin : But we have to go back to what is the purf^-^^ 
pose we have in;mind of doing the res^earcn , 
or understanding the sysifzem. the pu3T>ose is either to 
predict where the system as we define it is going to y 
go or to= be able to change it anci control it. Thafrls^ 
where the burden of proof comes in. That is where we 
have^^to defend which level is the right level to look 
^.at the^ system. ^ ; 



^-Z Por instance J if you observe that people are 
ios'ing, health services and sotuepne else comes along 
y aiid says'i "But,, ti you lookwat .this,' they are, n?>t 
losing' the' services, they are just being misdirected," 
you may want to change things or your, observation may 
' be wrong. But, if you look at a larger system, you 
imay be right. ^ What system is worthy of investigation 
depends upon this. Obviously from' the human standpoint 
we want to try to deal witl? the simplest system. 



fLurnkdh GoaJU 



'Commen& 



SYSTEM PREDICTION AND .CONTROL 



How do one's research goals f^t into this? 
We can be interested solely in prediction, 
that is the exten$ion of boundaries of our d-tacipline. 



P/ioJ^Xlt ■ 
Okieyitation. 



On the other hand our research project, in / 
general, an4 many of us who axe-r-fn the . colleges of: / 
^Agriculture, Life Sciences, Human^ Edology and Huma^ , 
development have a ve-i^^strong mission orientation ~ 
^rd rufal development. ' Given this kind of orl^enta* 
we have an academic interest in prediction / 
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and a very strong professional interest in control. \ 
In other words, we want to be involved in setting 
policy. If FHA changed /the policy hereT then what 
would happen? Now do,esn't this tell us certain 
- systems, certain kinds of consensus over system 
' boundaries in actfon sysjtems, in other existing 

governmental or private sector syjs terns, have to* be^ ^ 
accommodated in our research design? 

» *' ! • 

THE "REAL WORLD" IN BALANCING THE. SYSTEMS MODEL ^ 

Comment: We wish to work jtoward*^ the future. We in- 
cluded"^ as one 6f ou^ research objectives, 
}lnd^ and iji the future."' We wan^t tq be able to think 
about simulated, system^, one system, that our clients, 
the consumers? haven' t even thpiiight of. We've got to. 
do some* of .that, but we've got to do some things that 
fit within the understanding of our action-related, 
legitimizing people of what systems are. ^ 

. In other words^ somehow we've got to fin^ a 
/ rathei; delicate balaxice between "invented" systems and - 
/ ^hat-I-woulTd like to call "stimulated" systems; on the.^- 
one hand defining systems as we see them and' on the ' 
other hand staying within this balance of concensus 
as to what the real world systems '*are." Because those 
. ^p,epple out there liave to define systems and impose them' 
u^cm the world, * we.' may have to work within those systems 
aVve do our research. • 

RESEARCH SYSTEMS CONSTRAINTS 



Input Cof^tHjoZnt 



-Hardin: Y^sr. You are talking about a research system 

basically. In other words you have ,to worry 
about your inputs to support your research. If« you go 
out and drastically change the system or if you say 
there has to be welfare or free medical care for every- 
body, we know wiiat is going tp happen to the politi- 
cian -Jwho funds or helps give you the Inputs. If he 
is a conservative, he won't like, that, concept. Further- 
more, he' is, nd't going to stay in office because he 
helped fund you. You are not going to have your inputs 
.ver,y long. So what yoa are faced with is constraints ; 
on your research aystem. You can only go so-tar to 
change the system because of constraints on your inputs^ 

You also have constraints on your output because ' 
you can^t go' too fast oh *the* change sometimes, alth^jiigK 
you may know it may be good. The outputs. will affect 
the constraints on the politician who gives you the in-' 
putl .So when you do* the research, the alternatives 
. t)iatvyou. can choose as far as changing the system is 
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concerned are constrained^ you pan not do certain' 
things, depending on the short run, or long run. ^ 

^ RELEVANT AND. POSSIBLE RESEARCH 

The^type of research, or the system you *talk about 
.also may be constrained. . You've got to make a judg- 
ment. How much constraint by the outside system-is so 
much that you lire really just wasting your time trying 
to get information about it. ..For instance if you are 
talking about changing an education system, a constraint 
could be^ that the only way you can make' changes to in- 
crease the effectiveness, efficiency and so forth is to 
act on the total , system on the statevlevel. And there 
no. way yon can -dp that. Then you've got to say, 
"Should I took- at- the subsytSem?" , ' ^ 

So y.ou see, you are yourself caught. .in a systetii* 
tn other^words, when you start doing research you are 
bound. The systems that you can look at the outside 
people will try to define for you. And you ,in turn 
only have a certain varian^^jwlthin whiph you can even 
define systems. And' unfortunately some of the best 
systems to look at are the ones on the outside of that 
variance. Some of them are eliminated because they 
won't: give you information. You. are cut off as far' 
as gathering data on that type. of system. So you *are. 
yourself dealing with a system* 

RE-EXAMINING NE-77 CRITERIA FOR 
SYSTEM BOTJNBARY DEFINItlON 

Hardin: How have you defined your system? We "have 
down these criteria: ' ^ - . 

^ 1.^ Nonmetropolitan . 

2. Geographic territory. . 

3. Demographic 'Characteristics 
Comment: We are interested in people living in bq]^ 

metropolitan communities*" - We are interested 
in £hem^..in terms -of the service they may -get, their 
service atU;^e local community* Or, sometimes they may 
have to go o^^ide the nonmetropolitan community, to- get 
it. For example^^^me people may go t6 their regional 
medical, center like 3os tori where there are eye, ear, 
nose and throat specialists and so on. 
Hardin': Well, how many of^you^^ree that you aire 

defining a nonmettppolitan area as people 
living, in rural areas? . ^ 

Comment: * Wel'l, We don't want to- get hung up on the. / 

difference between nonme^^^olitan and rural 
but. if. you can recpncile the two of them^^^you are- al-'-.. 
right,.'- .-7 • 
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■ RESIDENCE AS A USEFUL .DISTINCTION 

Comment: In- picking up your usejof the word, "living," 

we -have taken residence basically as the 
element of definition of the people in the system, 
-Here are those people whose normal abode is, in this 
region* ^ 

Comment: Getting back to health delivery system and * 

the problems that rural areas are facing 
now, it might Se that they have a super highway. When 
interstate 80 went^ through northern Pennsylvania it 
created all kinds of problems' in emergency rare, 
because people were in the area who were- nev'er there 
before. They had to reshuffle this organization in 
the emergency 'health care area. With the health pro- 
' blem it may be that an area^ has' to be defined as the 
geographic system -rather than just people that live 
therq, .V , . 



COMPLEXITIES OF BOUNDARY DEFINITION 



'VlirtLy^cition Between 
?2Ammnt oM ' 

rfence 



HardiA : Do you afi^^at I am; getting at? If you ^ 
liudt your total system or your concept of 
what you axe going to cover in services to ju^t people 
living there you are taking it down one step. jVoji_ , 
have excluded ^ system which recognizes that transient 
people coming through' the system may also need, the - 
serviceV. ' * ' ''^ \ ' 

Comment: This is a very real distinction^* • Por example 
the area that we are in right now as well, as- 
the whole state of Vermont is nonmetropolitan, but in 
the summertime two-thirds of the. people in this im- 
mediate area come from metropolitan areas. 'Now, if 
we are concerned with service delivery in-^this area,, 
it Vsn^t where -the people live permanently that is 
important. 'Rather, it , is the services available in 
the area where they happen to be and for this part of 
Vermont the kind of problems t*hey create because they- 
are- here. ' Now if you call living, tempoiiary living 
or seasonal living, .alright , then. you have met your 
definition. But this boundary, thin'g is m6re difficult, 
more complex than if first appears. 

^ \ ^ ' \ ' '/ 

AGREEING ON THE TOTAL SYSTEM . 



Ha^rdin : " Initial boundary definition is one of the 
problems as you start research. You are . 
■going down into the subsystems because this Is what 
you are concerned withr. / You work with the larger* 
Subsystems,. .This is whdt you are going to be judging 
your work on. But, unless aft the start you;^understand 
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what large system you -all. want to study, you ate going 
to have tremendous difficulty bringing it back,. to.- 
gether^ . ' * , 

You are going to be judging the' total services as 
the output. The way you would probably set it up, is 
to examine the adequacy of the services, or coinjm^nitzy • 
services for the large s^tem. Unless you have a clear 
idea of what the large system is you are -not going to 
know whether it is adequ^ate or not. For exampSe, it 
may be adequate for the people living there but not 
for transient people, , * 

Now, from a practical standpoint, if^youare going 
to try to get, funds or to convince people to change ^anH^'ybu 
leave out a big segment of the population you will make 
ic moire difficult to sell your change to people. Yo^ 
may /not. get funds from the government because they 
recognize there is a big^ element you possibly have/ 
left out as "^^ar as effectiveness is' concerned. The 
general public may not even recog/iize the fact of 
effectiveness in your' system because they are judging 

ectiveness by when they go into the state for a . 
'weekend. They are transient. They can't get health ' 
serv4.ces on the weekend, ^ey will call that in- * ' 
effective. It-^y be* highly effective for the large 
system you were talking about. .We can't-.even starts. - 
talking about spliting up into subsystems until we 
agr^e from a research standpoint on what are ,we going 
to consider as our largq, main^ystem. 

totaI service process ^ " ^ 



tmlies service delivery systems 
Ml 



Comment: If one s 

does' one ^tlude.the consumers of the system^' 
or s'olel^ the providers? 

Hairtiin: Well, that's why you ate dealing with sub-' 

systems. I think you"' ye got to take the 
larger view of all the services. Now how.do'iyou go 
about measuring the §ut>systems and the processes that 
are* goin^ on? You can't determine that until -you say 
what, is ttie larger fsystem you are going to look at. \ 
You've got^ a giver and a receiver* If you look l)nly 
at 'the^ grovlders then you are saying* research-wise we 
are not concerned about the receiver. We are talking , 
about services only up to the point* in time until 
they -^can be received.. That is a ctjuple of levels down 
from the total system. ^ " 

RATIONALE fOR DATA COLLECTION "1 

'For example, I noticed you have some demographic 
ffgures', right? But before^ you did that research what 
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detettnined the group that you looked at» It appears 
that you., tqok factually the people that were living ^ 
here. ;Wh'ich was what? Convenient? 
Comment: Probably * 

Hardin: Convenient because of permanent res^idende*-^ 
Yet if that is the system you want to talk 
about because of convenience, stay with it. But if 
you want to iiiclude transient people and we want to 
concern ourselves with delivery systems of health, 
s'ervices, we are going to run into problems because 
we have e^ccluded "^Ln this area of Vermont at least 
half of the^ jJeople to whdni we are supposed to, be 
delivering services. 

M/0(IMIZING EFFICIENCY UNDER CHANGING NEEDS 



Peak Meeck 



LocCdiyiQ 




Comment-/ This, is one thing we icick^d arpund earlier. 

One of the problems was in delivering this 
service in terms of the peak need and whether you 
have under-utilized services when your seasonal resi- 
dents aren't; in the commuhity. Meeting the peak needjs 
of the se^asonal people creates quijbe a drain on 
services for the year-round community. You may be 
over-built .in terms of hospitals, v Whereas for the . 
year-round residents you may be under-bul^l^t in tefms 
of educational^ facilities. 

Commenlff' Are all the outputs of any system either 

/ ^^4'nputs' into another systems-^dr feedback into 
that ^ame system? 

Hard^.n: Right, output has to go somewhere. By 

definitioiv^of the way*we are looking at the 
moclel, any output- haf got to affect somS other system. 
C^4ment: So iif you are over built in terms of youl^^ 

pealJ needs for this community, then that is 
'^not necessarily efficient because it i*s not being 
^* utilized year-round. Say you have 100 hospital beds 
,and,you need that *for the skiing season, because of 
broken legs, arms and so on. Then in the off season 
^of-the year 4ojx only; n^e^ 2.6' jbedsr,\ What you have is ^ 
80 beds thatj^ren't really hfelpful. 

CorameTnt: An 80 bed constraint, i^ight? You've got ^to 
" decide whether yoxx can afford to operate - 
J and suirvive. ' )t 

^ DEVEioPING FLEXI^BLE SERVICE RESPONSE - . 

' ' ' ' * . t 

Comment: I was, making dn assumption that if you were 
^ ^ going/to be functioning ;as a system you had 
to meet that pieak demand for 100 feeds, even though^ln 
^arts of the year you only^6^^^d" 20;beds.\ ' ^ 
Comment: ^enyyou've %otMx^ ask how can we 'meet the ' 
/peak/without baling disadvantaged jwith the 
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' ove^wiielmijig 80 bed cdnktrain^ because that influence's 
^; /the';^r4ctiv^enes*s or.efficie^^^^ system.. And, 

. 'tlietfefore, our output is going to be. ye'^ cbsHly in -< 

t;erms of resources. * ^ * 
' Cottnnent: Well, it would ^be . nice to have 100 beds 
^ available for people who. come here for a • , 

\ short period of time, ^ but the permanent sys.tem just 
^'annot* take that load.. We need an innovation in how 
toimeet that need. 

D^INING THE^^OTAL^ SYSTEM AND RELEVANT SUBSYSTEMS ' 

Hardin: .Here we^have a problem of defining the people. 

^^vare living there and tran|lent peopled 
' L^t'.s.assu^^th'at certain researchers only want to 
lo6k at the permanent residents. Maybe certain other 
individuals ohlV Vant to look at -the transient people. 
When you gather informatiori a;gid you say, "I am only 
talking now about the residents'," you know wliat sub^ 
system you are talking about. In the educational area 
you may find that it is more logical and meaningful / , . 
to talk about just 'the people living there because thd" ^ 
transient people aren't g^ing to be .going to''* the schools*^ 

In the vhospital area you may find that you need 
to talk about the larger system in the s^'ns'e of in- 
cluding^ bolii of them. ^You are, talking about meaning- 
ful wAys to express effectiveness of the subsystefis. 
Any statement must be prefaced by the the 'fact '.that it - 
refers to a specific system level. 

In the educatipn subsystem you are hqlding the ' 
external constraints i i.e,, the transient people, 
fairly well constant, and concludirig .these constraints /- 
are^not going to have a great e5fect'on the educational 
subsystem. So, whien someone in'^education s'ays,V This 
is' an effective service in our/community," we know that 
this .system includes only peopl^|^ing there and not ^ 
transient people. / / 

I But, \Aen you talk./bout hospital effectiveness ' 
y^u are talking about effectiveness for transients as, 
\ wfell as more permanent/ residents. ^The housing analysis . 
you may split up" into residential services and tran-' ^ \ 
^ient services. Yqa^may. ^decide that there ^ are housirig .|) 
^serjrices that' this^ area mu^t havc.,.f or people that are^ 

You may do effectivenes's studies ..of 
transient housi^ and' essentially not worry about 



permanent residents except as a constraint. ^ Now,, when 
yo&- report your research, you know that it is ba'^ed 
on the ^transient: siibsy stem and it must be combined 
Vitk finding^ from, the ^residential^ subsyst^ if^^^^ ^^ 
ar^oin^%p* tallc about housing services for tihe ^to^^l f / 
populatibh^ ^ . . '\ / \ 
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One of the biggest problems of system definition i 
making clear in your mind before you begin the research 
what total system you are going to be talking about -in*^ 
your research. Decide' who else is talkm& about the 
system* and what are they tail^ing about? ^O^n they 
read something about your work they will knw what ^ 
lai:ge' system you^are dealing with, 

WHAT ARE THE LARGER SYSTEMS? , 



Sif6tm (16 UzyvtaZ 



Commeiit: What we have sort of tossed around is a new 

concept for me; that systems exist more in 
people's minds than they do as real objects. And ^ 
therefore, for us to analyze health, housing and 
education puts us "into a behavioral science kind of 
model of research, I don't Jcnow how much we have been 
thinking about that kind of model. It is a matter 
of tracing through people's minds, talking about system 
as a research approach, versus tryipg to put down 
''secondary data, numbers and such. 

Now when you take the concept of systems research, 
i,e.., what is iri people^ s mind^, and add tq that the 
notion that anyone of these three service systems Vs 
a part of 'a larger system, ny" question is, 'Tftiat kind 
*of a larger system are these subparts of? Is it. the 
community?' I^ it the county? Is it the state?"* 
' It ' ' 

DEALING WITH ABSTEACTIOr* ' . 

Hardin: Let's take^the question about systems within 
« ' systems. For me, all systems are basically , 

abstract/ Even a perception of what is solid can vary 
with individuals, but it is. easier to understand some- 
thing if it can be seen physically out there. Let^s 
go to the housing subsystem.^ 

^ A HOUSING SYSTEM EXAMPLE 



Statz^ hpzt Housing 



We^know that housing is part of a larger system. 
We know .fehat there are constraints in the region, for 
^instance, finding for the region. The funding is for 
the larger services system and not -necessarily just 'fo 
housing alone. Let's say that we are only concerned 
witfi the housing subsystem in one state, , We can make 
an analysis of' the housing sitdation, and possibly the 
adequacy and elf fectiveness of the subsystem within a 
state, V,' ' 

" ' ' ^ ■ " '^^ ^* ' V - . 

In our research' we may conclude tha.t the housing 
supply is adequate given that we are tal'kipg ^bout thi 
subsystem'. The supply m'ay not'be Optimal if we com- 
bined it with the other- ten states, ^ In other^wards, 
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optimal housing for the region .may be slightly . . 
different; it.,doesn*t have to coincide with optimal* 
housing for al state* ' * ' ' ^ . 

IMPACT DF-^BSYSTEM ON-rlARGER SYSTEM ^ ' ^ ^ 

* • . Further, what this system does w^lj. have 
influence upon ,the larger system that it is in,' *• 
^If all the money is given to one state what '.5 going * 
to happen in the other ten states? Also we are con- 
cerned only with the constraints on the system that 
are' relevant. We have a multitude of constraints, 
obviously; We look for relevant external constraints 
which originate in the larger system that the subsyst;em 
is in,' It*would be almost in^ossible to constantly 
keep going up system levels. - 

Now you can tarke it down even a little further, 
and go to the individual in a particular community. 

What is optimkl housing foor.an individual, given ; 
certain constraints? For example,* one constraint is 
that he won't move (away from a certain location. If 
we could get the, individual to.move^we mi^t be able 
to get an optimal housing situation more Easily througji- 
out. Ithe* state. 



So we Cjan deal with the subsystem re'cognizing that 
the larger system has an infj^uende on it. Characte.ris7 
tics of the larger systiem. serve as constraints. 'Also, ^ 
we can talk about the subsystem and it^s influence on 
the larger system. ' . 

\ '\ / . r ' ' ' • 

ABSTRACTING THE SYSTEM FROM OBSERVATIONS ' . 

V . 

Now to ahsyer the question about the abstraction;- 
of the system. The systems approach jsays that*^a*'See ^ 
objects, e.g., individual sc and houses^^nd tfee^ijater- « 
action among these objects. From the^e obse^OTldns , 
we have' to abstract the processes that go on. These » 
compose the 'system. . . , 



action 1 



it is important to note the interaction atnoiig^' 
objects, e.g., iTndividuals and liouses. This does^u&to 
imply that it is necessary to ask each .Individual. V ; 
about his conception of a. good hou^^. We look a^tSa^ 
housing that they ana choosing and conclude tha^g^lt%e 
most.p.epple tend to be choosing this type of housings 
they probi^bly prefer it.- ^ - . m: ' , • *t / 
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PREDICTING WITH A SYSTEMS , MODEL 



If our 
^certain type 



del predicts correctly, we build this 
house, and people live in them^ There- 
the syst\em or our concept of what is out the^e 

g'iVes us a good predictive tool. We <^on*t 
sy$te%jn6dei is correct'. There couljd^-be 
that are the cause, 'Qjir model says that * 



|fo.re, 

as. a system 
know that? the' 
o'ther reasons 



it was the preference o^* indiyidua3.s to cfhoose this 
type of housing that catifs^d them to live in the houses. 
It may be that these houses are the only ones available. 
But the model or the system we are t^llqjig about help's! 



us predict. 



ROVING THE MODEL 



If we are wrong and the people don't live in t^iosL 
houses then we have* to go back to the model we createa 
and ask ourselves some quesfeioits. Is our error due to 
focusing on the wrong process? Is there something ^Ise 
that we need to include in the system that helps us 
explain the situation? Could it be that not only the 
appearancfe of the house But the number of the apartments 
that are available for xent should also be included 
in the system? 



.Maybe there 



i s 'a 



We posit another relationship, 
connection between the type of house and the availa^^^ 
bility of rental units. There may be an interacti"^ 
befcween those in a person's mind. We predict on t^at 
^basis and build rental housing to provide better 
services. ,If we predict that they would go into the 
rental housing buf they won't go into the regular 
housing then we 'predicted correctly. , 

BUILDING A' SIMULATION 

4 What we are starting to do here ♦is to buil<P%p a 
simulation,/' I start off attempting to make the 
assumptions that I believe will hold true as simply 
as possibly, as linear as» possible, and without any' 
interaction^ A. That is the easiest model with which 
to deal, k ^ 1 0 >^ 

But due^o the fact that there are interactions 
among variables we need to iiave feedback here. At 
any point in the simulation's development we may try - 
it to see, if ' it predirctls where the system is going 
to go. If it is accurate we are more willing to 
accept the simulated system model. 
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T/uat Run 



UodeZ Siagt Itl., 



* If I change one of the assumptions here, for 
, Instance, and put In a highet proportion of rental 

units,' what wMl be the. effect upon housing adequacy? 
T Ypu change the Variable in the ^simulation and run^it 

through to '"See wha6 the system would thendook like.. 

IMPROVING THE SIMOUTION ' . v ' ' - 

If , you get good results from the simulation , ypu 
* , may want to build more rental j^U'nits igTyour Community 
^ oi$ state^ If .you do this in ypur ^ommu^ity and rentals 
\don't come^ouf: thg way you thought they' would or. with- » ^ 
, In bpunds you anticipated you've ^^ot to °go backhand 
*^ ask yourself J** Why?" Was it becavise yotj didp't use the • 
^cdrrect values in this system? Or, was it because some. 

external constraint came in that you had npb cgnsideifed, 
. e.g.,. a flood? If you don't think an external constraint 
has drastically changed the^ situation, go back to your / 
simulation. Ask yourself if th$r,e are some relationship/s 
that are' incorrect. Then, you change ^hem to better 
predict the situation you observed. . ' 

i 

^ • DYNAMIC 'SYSTEM \ 



r 



- what ^you havfe done by using a simulation i$ create 

a system that is dynamic. .There are certain rejlation- 
ship^ and you are taking them and building a model* 
^And,, over .time, I hope**to build it complex enough so ^ 
<^*that as I und^er^tand the complexity of my simulation 
'A 1 will undeYstj^na the complexity of the relationships 
in the, .real wo?ld. o 

Remember one of the first comments I made, We^ 
don't" expect any *type of simulation ever to be ' ^ 
.exactly like the universe. But our simulated ^system 
helps us understand what possibly could happen If we 
do ^such and such* If ^we change^ the income of the 
people, what possibly could happen? If we change the 
tax rates, what-possibly could .^hap pen? 



INTEGRATING SUBSYSTEMS, 



Comment: Earlier you commented that in ordel: to intZe> 

*. • grate the findings of research on three -^^"^ 
system^ you had, to have some sense of the defini^bn 
of the total systemt.- Though that intuitively is^ttra-- 
tive to me I haven't the. foggiest idea of what/it f'means. 
Hardin: You have three subsystems and ydu want to in-^ 
tegrate them. This is not: in the sense of l^eing-able 
to use the same data. What I mean/by ^integration is ^ 
that if we are talking about a concept of services aijd ' 
our concern* is with the total service delivery system. 
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0^ Su6^(/4iemA 



- ^ Safa'op;unicz^wg 



in, order to improve the total delivery system we 'ye' 
got to integrate what * is going "^bn in threes subsyste 

Take housiftg and' education as an example. Yon are 
•interested in providing scfiools closer to chidren's 
homes becay^se you tliink that will improve the school 
* systems Therefore, ^here should you put y^ur new 

schoois?^ If you make this^de^jL'sion without also in- 
; "cJLuding the housing? system you could be' placing 
schools wherfe there is no housing. Or/ if you 'start 
with housing, you> ii^y put housing in a place whicV,,;, 
^creat'efii''^ educational problems. ' .* • ; . -X ." 

■ . • , ' ■ 

Nov?,*^ if . Jrou are going to do resesrrch in commuThity i 
services you've got to keep this i'n mind. What, you | 
want ^to when ypu are investigating one subsystem is i 
^'tp keep it close to the .other subsystems. The researcher 
may be gathering information and building understanding 
of the education system, which' is an external constraint 
.upon the housing system that you are studying. And, 
the housing sy^tem> in turn, becomes an external con- 
straint on the,, education system. We can better 'under- 
stand the' housing subsystem^ if we know what, is going 
ion with the externa.l constraint r^r^sented by the - 
educatibnal subsystem. - . . 

Without going into detail you can., see how this , 
would effect hospitals as well., If your schools and 
housing are in a certain. place 4:his location- is- going 
to affect your medical aresT. Where do we put, the 
. medical facilities? Noyr if you go about this using a 
nonsystemic approach you would put in the housing and 
then worry about the, education facilities later. 

.'J O^IMIZING THE TOTAL SERVICE AREA' 

In a systems approach we are looking at a. total 
area. ' We would like to pu^ our housing, education and 
, hospital services systems such that the location of 
;all three *of them is optimal. You may do one in a 
isolated* fashion or maybe you would want to have an 
optimal school system but you can'^t get" as far with 
the other two, housing or medical services.* Then you 
optimize the total service area. In this case, it is 
a matter of where you would ,put your physical facili- ^ 
ties. ^ You -are sub-optimizing the individual' subsystems. 

CASE STODY AS INTEGRATION TECHNIQUE 

' A-'techni4u^ of integration that has not been 
.widely used in some areas ^s tahe caPse study method, V 
Perhaps you might try to find a typical CQunty area.- 
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instead? . 









tor a 'new time span, i cniuK cnese scxix ixl wiuuxu ^ 
what Dr. Hardiil is saying about the survival goal/6f - 
systems. ^ ' , / 
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You may w^nt to go in and just concentra^^a on getting 
information about all' three* seryice area^s, and how they 
interrelate there. Then you <^quld come b^eck and.disc^uss 
the'vinf luence of one on- the others. .From the case y^u 



might see how the system^, Could be integrated. 

LEVELS OF ABSTRACTIOIJ . - 



^ CpmuyUty Lzvit 



is 
nd 
oing 

ng a 
and 



Comment A6 you hav^ been, tailcing it Increasingly 

seems^ to mevthat a system is' an ..abstracti6n 
and that even as an ab^fractidn J/c5)mmunity" Is. a use- • 
ful yay to think about a. system. In other words the 
mo s t'p^actical level of analysis is not this region, 
not the^^state, but it may be a community. At least at - 
that level of abstraction you have all three services 
' a^d you have identifiable constraints ^in^terms of 
willingness and ability ^to- tie tfiese thr^e serviced 
together. You have' identifiable external constraints 

'^terms of stal:e and feder^li policies they affect' 
locSl services. As an abstraction, .the coinraunity might 
be a useful, way to think about the system. 
Hardin: You have to keep ininind that the systems 

approach is only concerned with being able 
to prejdict the phenomena ,we ar^,^going toysee in, the 
future or being able to control, or change the pheno- 
» tnena. So, we are not too concerned with the level of - * 
. abstraction. In fact, wef'use a level of jkbstraction 
that gives us the best results. If looking at tne 
total services of a region does^not give (you the best 
results .jCrom the standpoint pf getting the things 
<ione, you may have to 50 down a step. Ir you are 
*uncomf<irtabie' dealing with the high abstraction maybe 
you've got to come down to a lower level! 



COMMUNICATING ON THE SAME LEVEL 



tal 
n and 
of * 
a 

an 
th 
you 
t is 
ili- 
ystemsi 



d. 

ea.- 



Commomtity thi 



fedoAjCit GovQAmznt 
Bxamplt 



The key here is, that the level of ^abstraction you 
. select has aftt to give you an increased understanding 
"or increaseaability to predict or change tlje system. 
Th^ point is not to get hung up on which' system you have 
to be in. Remember that the key is that if I want to * 
talk to you afeajLit ithis system ^t ^this level,' I must ^ . 
iftake sure we know what we ar^' talking about. If 3rou 
want to talk about community Systems, many people .will 
Wave a feel for this level. ^ * ' * 



' *I think we ran into, this problem of system leyels 
tn some of the government programs of' recent years^ "-.^ 
That is, we may be able ^Ito sub-optimize systems,- but 
from a total standpoint 'It has heen detrimental iij some 
areas. The way that welfare standards are. set is an 
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; exati?>le. / Spreading the wel^fare burden by allowing. 

* ' states to have the^ ability/ to determine hoWvmuch ^ 

" they want to; give may *puf unjust burdjens oH. some , ^ 

- v.states# State-deterndxied* welfare benefits may not 

* ^ be opgimal for the total system while\ for some/states 

^ . ^ ft is optimal, ^ ■ , ^'V , • . . - ^ 

UmioniC/tOtW Com-' Coimnent: I thinl^JW^-*ave befen thihking aboiat primary 

muyUty f0CU6 * ' ^^^^^^Pr^lJS^ and housing services 

V /. * • . that.most of/oie Vel9PlV 8^^ within the community ^ 

bouiidaries most of'-thfe time^ Because that ts almost 
, ? : " the way we nave ended up diefining things. We talk 

,.i^bout edudatipn as public, elementary, ^nd secondary 
where we are typically within the community settings. 
In healtlj^care^ although our .focus is on all.healt 
setvice$, oiir emergency health care services and^ealth 
manpower are focused very heavily within the cotmrainity 
setting. ^. - 



MAINTAINING THE LEVEL OF ANALYSIS 



'50' ?uc£^ R^yvtaZ 




Lo^cjatloYi 



Vn^opoKtion oi 



Hardin J It is very important if you are doing rqse^ 

- J on a system at the community level* tl^ yo^ 
^ realize that is the level you are talking about" kj ^ 

year later you may' try to talk about a service th^t/ you 
are tiow. dealing with but try to talk about It on a/stat^ 

*levelo 'It is very easy to shift the level of analysis 
without Mowing ii;. Thia- shift c^uid create trem^dous 
confusion as far a^^ being able, to judge^whether yhn are 

' improving the system* That is, /If you talk aboutJ the . 
community ^ you can't go to the state level to make th,e 

-judgment of 'haying improved it. Stay with the Community 
level and mak^e^the judgment there, 

- WORKING THROUGH A SAMPLe/ SUBSYSTEM - HOUS/ENG 

Comment: ^his subsystem modeIJ^_.c.9nf ined to/ housing 

^ithift^^a^ruxal "Toyxi, Let ua-ass^e tV^at :we can 
somehow rocate a town with ,40 or SOr pereent^/)f its housing 
• being rental housing, - 

- • IDENTIFYING; THE CONSTRAINTS 

Hardin : What we have identified is a larger system 

' that is the housing > systenje Since you can^not 
research the whole area/right vaway/let^s -start with" part 
of ito Maybe w'e can le^rn^.a little b"lt about that and 
it will help us expands ySu are going to be dealing^ 
with the subsystem /rental houspig in a Vermont €own. 
A constraint upon this sub^stenTls Vermont, an^ whatever ^ 
Jthat represents-, ^ Are people ik\Vermont a^y different , * 
^ than people in N'^w.-York Pennsylvania^ and ,so forth? , 
That automatically becomes ah external constraint* 
'Comment: The other ^constraint would b^ that ^it is' a 

' Particular *small town^ This^is;wher% it cou>l,d 
be applledVy -V r \ 

y Hardin : Th^e, are constraints, possibly- tied. jyn with 

being a /small town*^ Now notice w^'^'do^^^'t ?have j 
to go into detail; it just. means we haye ;t0 b^-%wa^rfe ; 
' that there could /be- constraints on this systai due "to 
this fact. If "there are^ we will wknt ^o try to identify 
the crucial ones later* • \ 
Comment: Di4n't we identify anothetl constraint when 

we said' tke community-wouia have a higher | ' 
proportion of i^ental housingj ^ ' 7 
Comment: Anotlier exterhar'^constraint may b^ that we ^ 

are^^ableVto specif y, the. incbme distribution 
of hot^sehoids who.are in this rental housing* ' - 
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* - piSTINGUi^ING EXT^AI*. FROM INTERNAL .COliSTSAINTS 

Hariin : Nov, we are. eliminating dealing with any sub- 
system that we cannot specify the incomes for. 
And notice, that, in this case, once we learn- toytjiiiig- - . 
from the suhsystem, we can ask, "Would t^s relatiori- " 
ship tend to hold true even though we can't specify the 
income distribution?" 

Comment:/ I think tHLs is an intemeij^ constraint of a. 

\^ ' subsystem, 
Commentyi No, it is an external constraint, 
Hardin : Well, let's stop to think about it. IJT^you 
. . have the subsystem and its physical ,^Qa, an 
interoal constraint is , going to be the" income distribu- 
tio^i in t^at' area. ^ It is internal to the system. The 
income distribution is part of the system. It is not 
something like the influence of a state or the political 
cliDiate on the area. 

Comment: Then, there is iand availahility in the small 

town and present' possible, land usage f4!f 
rental hotising, 

Hardin : Then that is oh'viausly* an, internal constrs 
Comment: Might it not -be an. external constr^jj^-tSr land 
'/ • availability as ^TeJJ,^ iev^i^jaeg^'^x^ri zoning . 

ordinances or state requirementg-i-^g'^tp where you can 
, build and where you cann<^J>WSlld? 

Hardin : Yes. E^^f^f^-prdbebly oyxr largest toncerh-H', 
* ' wotjj-cfc'-fiethat ,the rental housing subsystem u 

has anJLn^emal constraint. Admittedly, it may have 
exte rnal, constraints that influence land avail- 
lability.' " / ' 

Comment.: Well, by the way land availability is handled 
•in ihe model ve assume it directly feeds in- - 
to the a:evel of cost of land. 

Hardin : Notice,^ we are trying to identify key factors 

' that, are going" to be influencing the system. 
Now^ by putting land avaii^abilij^y -as 'int"femal or ex- 
.temal' is really irrelevant. .Whet's important is what 
the/constraints are, going to be. 



OPPORTUNITY COSTS* AS A FACT0R._1N' A 
RENTAL- HOUSING SUBSYSTEfi^ y\ 



Comment: Oh, then another constrain^ wotild be rate ot^ 0^^^ 
^ 'return .*o capital in- all. areas other than J^^.'^^ 



>\%ental housing in the smaller 1; owns ^ \fhich I am as^uii^ltt||^^ 

is constant. This is the oppbrtunity cost for the 
"Hal. - ' 



, .^'^ardin 



The rate of -return to the other housing 
constant, Nov, that is an absftractidn if 
;^^ve^. ever seen one. Why not start out^ and'-^sme 
' isr constant. We know that the variation is withiiji 
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certain limits; "but, to start our \mdersfanding , we vill 
hold the rate of retvirn constant for a while. It is 
impc^rtant'-to recognize we made that assvanption. 



Supply Function " ..^^omment 



FACTORS IN PROPIT-MAXBUZIHG BEHAVIOR . 

Then, the supply function for production of 
housing is a known functrion of the quantity 
of bousing which is produced during the intervening ' 
time. For example, is you produce twice as many units 
jper y*^ar you ^j^ojild have to draw resoxarces out of con- 
' struc"&ng 9th^ facilities and you would assxmie ration- 
ality Jtn profit-max iTfri. zing "behavior. 

The landlord has a decision to make which will affect 
the flTiT>iift-T producitpn of housing. He has the "basic 
- decision 6f how much housing will he added to the com- 
munity each year ; how much rental hbifeing wili.he con- 
structed? ) 



Hardin 



Comment : 
HS?^in : 
period? 

TaamZ Ruft A^4UiJip- N Comment: 
tion oi ?opatatix>yi ' 



Did you say the landlord i^ an aggregate or 
an individual? • , 
Well?, at this point,* the landlords are an. 
aggregate • * 

Az^e we talking ahout an -aggregate decision of 
how imich rental housing to bring in over ^ 
The period of time being a year?- ^ ' 

That's right, and in the first trial run of 
^;he simulation the community is eissumed to 
have a stal^le population. So the annual increase^ in 
rental housing will be equal- to the 'amo.unt of ho.using 
that is being condemned or destroyed' because it hasn't . 
been maintained 

Comment: The weakness of. this .provision is that Vermont 

never destroys a house . 
Comment: Anyhow > we assume the rate, at which houses are 

destroyed is the fxanction of a landlord dec^ 
ision which is. an output of profit-majcimizing. That is, 
the 'destruction rate is equal ta a ^function of their 
maintenance expenditvires on existing houses j by age: and 
quality of hpusing. 

CONSUME? PREFERENCES 

- Further households are rational; hoy they set up 

preferences for housing, other goods and quality of 

housing is rational. In other words, if they co\ild get 

more quality housing, they would take it. Also, we- 

asstmie an -prdering of perferences for the quality of 

household, facilities which they buy or rent. 
** • * ' * ♦ 

Comment: What was the purpose of^ assi^ng an ordering 
of preferences. 
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QUALITY -VS. QUANTITY IN- HOUSING ^REFERENCES 

Conment: Two things, how much. .housing you are going 
fo_ buy and what quality of housing are ^ou 
going j to buy.' This is from the contexfe^f the tptal 
market because ^.poorer households, given a reasonable 
set of preference functions, cannot compete as effect- . ' 
ively as richer households for new and higher quality 
of housing. The next assumption is that householders, 
when they negotiate with the landlord, are going to 
negotiate only on the quality of housing. They go to 
a particular landlord who has a reputation for given 
conditions of households, either it is good or bad 
quality. They don't go to the laiidlord and haggle 
over the amount of* maintenance. Maintenance is 
completely in his realm and separate from the housing 
.selection decision. 

The net result when you work with some of these functions 
is that you find that households are satiated more 
qtxTckly with quantity of housing than they-are with the 
quality of housing; Rich households^ will get all the. ^ ' 
better quality housing. Poor households will get t^ 
housing of /infeWor qyallty. t *J J 

Comment: What, is the-qutput of th.e -iupdel?* 
Comment: *One .of the outputs is the^quantity and. *^ 

" ^ quality ,of hotjsing at which each' househo*ld , ^. 
of given income level yill*take the_ housing. Further,* .i:- 
in out small town, giveB*this model, the oiatput is 
that people with high dilcome .tend to purchase^new 
rental housing of a liigh quality and largei: quantity. • ^ 
Comment: Are we only demonstrating the obvious fact ' 
, * that people who fiaye ^Qve mpiiey will get a ^ 
better apartment? I though^ we^were saying something , 
more. For example, I th6ug^t.^];^^were trying to pre- 
dict the probability t;h4t ,tibu^ehoTd-:incjpine^wp 
diverted into housing in th^.s case^ rather than into 
some other good.' C - 

•Comment: That cpjnes later in dhe ihodel. The*'fact 

that we come to a result which Is obvious 
in itself doesn*t make the- model 4^uspect. If it were 
contrary to oi^r expectsitions at that point we would 
throw out the model. So let's not get upset with that. 
Have we already stated as an output the quantity of ^ 
.housing that i^ .produced eacK-year? ' ^ ^ 

Hardin :/ Well, according to your model, you are* saying 

- that the aggregate decision^ of the indiv- 
iduals, is going, to be such that they will build refntal 
•hoUsitlg only to the extent that we have destruction 
of old housing? ' . . ' 



Conmerit: That's right. Then, OE postulate a , function, 
that relates the' destruction of old housing 
to maintenance isxpenditures . 

MAINTENANCE EXPENDITURES AND PROFIT-MAXIMIZING BEHAVIOR 



Vimction , 



didn't mentii^i it "before "but maintenance ex- _ 
penditures are a function of profit maximizing •'beha^^or 
of the landlord. The landlord is trying to, get the max- 
imumHPeium on his investments SOj^ he ils going to dis*- 
count net income flows for <h;Ls property 'over time. The 
net income flow will;'be a function of price per year 
that 'l^e receiviss which turns out^to he a declining 
function. Let's restate our assumption. - The landlord 
has to make a tradeoff hetween maintaining his structure, 
which will Iceep the price fvmctibn at a higher level 
-over time , md. not maintaining the structure ^, If he 
maintains the 'structure the pripe function will he a 
higher level over time. But at ibhe same point;, each period 
he will he losing his maintenance expenditures* So, if 
he ptxts too much into maintenance he will have a lower 
rate of return for his structure. _ * ^ ^ 



oi ZorUnQ 



Hardin 
t 



Hardin x How does zoning- affect hi^ costs? 
Comment: Zoning would affect'' the le^ase cost of land,. 
Could you manip^xlate incomfe a^d property 
taxes^? ; ^ 1 ^ r • ' - 

Comment: Yes, and in addition you could manipulate 

"building 'codes. Al^so, huilding inspections 
Vould prohahly e^J^ct the construction* of houses. 
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PRAGMATIC USE OF THE MODEL AND EFFECTIVE COMPLEXITY 



Hardin: Let me cfommentpen the 'use of the model. Could 

you -spend your^time more effectively by changing 
one of the constraints? Typically, what you do with a 
model is change one of the internal constraints holding . 
everything ^lelae constant And you will get a result. If 
changing one constraint doesn't give you the results you 
want, then you will change another one to see what results 
you would^ then get, 

Npte, once you have changed two of the constraints, you 
have really changed the thi-rd one. The third constraint 
is simply .whether there is any interaction produced by* 
changing two at the same time! This brings us to the 
cjuestion of effective complexity. It is better to deal \. 
with "simple models initially that have just basic con- 
straints. Although the system you are trying to represent 
may be more complex, try to wo^k with that simple model. 
You come clojser to seeing what ttre^-axstem is really like 
starting \^ith a simple model. 

\ % 

On/'the other hand I would say that in tais case it is 
better to' start out with a little mor^ complex system, 
By over-simplifying you could isolate your system to such 
an extent that it would fit no realVsituation, We need 
to dl^l with something' that possibl^ has some reality to^^ 
it. For example, keep the ra'tionatlty assumption. 
Whether you could say that the tcwn has to be stabile 
might be too much. 

GENERALIZING THE MODEL 

Comment: Is that a move to make it more general? 
Hardin: Well, I am saying that at this stage your system 

looks like it is very constrained* In order to 
justify working with it you would have to get results you 
couldn't get some other cheaper way. What have you learned 
'ab^jut the processes? Your key to the* systems approach is 
|the focus on the processes, 
t ' ' 
" ' PROCESS IR- HOUSING SUBSYSTEM 

2omment: The process that is the most interesting is the 

'. rate at which^housing det^^riorates, 
Hbrdin: Well, what causes this deterioration? What is ^ 

the process of deterioration? 
Comment: The econopaic forces of style obsolescejice and. 

maintenance expenditures. 
Comment: ban we also say that there is an interactigii 
between the characteristics of the occupants 
.and the level ^of iaaintenance expenditures? Further, in 
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Into tkz Sy^tm 



style obsolescei&e can we assume that tlie style will go 

outT.'^^^Don^t some styles come back' again? 

Hardin: Let;'s leave that topic. Can we look at the 

influences, of the renter and the landlord. If 
we put iti a loop we are not going to get the same results/. 
For example, in order ^to learn how the sys-tem operat*es, 
we mayj.plug in a change in the renter *s behavior and try 
to determine how that would affect the landlord's behavior. 



.1 



. MODEL COMPLEXITY . 

Hardin; On tfie other hand, if you run essentially what 

^ you have, which'* is a linear programming tech- 

nique, you are maximizing certain constraints. If the 
results come close to what the system seems to be doing 
then stop, don't go ori. But if there are discrepfancies 
then you have to begin building more complex models and 
open up the constraints. That will open the system but 
you will be getting more loops. 



The reason you want- to increase the complexity of the 
model is so that you can understand the processes that 
operate within it. You have t<J deal with the system no 
Innger in just a linear fashion where one thing ^follows 
aAothe^r- but you Ij^yp to ,deal with it in terms of feedr 
back. • * - • 

BUILD CONSTRAXNTS SLOWLY • 



Input - Oupat 
R^ZcLtLon6hip& 



If you want tor^derstand the processes that operate 
in a complex-^^stem then you Tiave to build in your con- 
straint^slowly. As you start working with a system you 
-are attempting to understand the processes that go 'on. 
You get multiple outputs from the simulation because you 
have multiple changes in various aspects of the system. 
So, you are no longer looking at just one Btitput^ 
^ /I ^ 

Now the way you would build complexity' is to start 
talking about inputs a^d outputs. One output would feed* 
into another subsystem within the same sjffiJUem or feed in- 
to an external. system which might feed back into the 
first *one. ^ 
o 

Now again it will be a judgement that you w'ill make 
as to what these *itiput-6utput relationships aire. You try" 
to builcP them upox^ ^h^t se-ems to be Reasonable mid wlmt 
other people think is probably going to. hold »t^e. * 

^ APPLYING MOD^L TO RUR^L NfiW -ENGLAND^'' ♦ ' 

fcommentls How does this' model, apply to a 'real commuhity? 

1 To what extent is a nbnmetropolitan New England 
town likely to^ have people wliio~buil4^reAtaL houses, th,at 
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is build houses .specifically forirental i^urposes. I 
have this fear that^the housing/that is available for 
rent in small towns 'is what * soidjBbody built for himself 
and then moved ouj of when h^got'a better- house. He - 
doesn't really invest in rental housing. 
•Comment: T had- thought that ^e 'syg^t ems approach in the 
form that it has beetr,,presented, today might be^ 
-applied to homeowners. We would .have to assume that they 
were profit maximizing "landlords, but instead of renting 
to someone next 'door, they are renting to themselves. ^ 
If that requires the same. thought processes and making 
the. same tradeoffs, then this model might work for them 
alsQ. 

PROBLEMS OF OVER-SIMPLIFICATION 

Har<y.n^ : For those of you who want to make your mspdels 

' ' too simple, remember you might haye to ''t^l 
other persons what the components are in your model. In 
other words, if you go to' some people and tell them some 
of the assumptions you have made, well, they are not 
going tQ believe you even though you get good results. 
Comment: You know, that is a real problem. 
Hardin : ' Well, it* is a constr^dtnt that you have to 

4i realize because your , goal is to be able to in- 

fluence policies that^will change the community system. 
Comment: Is one of^our constraints. the believability 
of our^ model? 

.RESEARCH MODEL CONSTRAINT 

Hardin : Well, it is not a constraint on your system 

model; it is a constraint on 'the research: model 
that you. are using. Possibly you will attempt to go from 
a simple model to a comp^lex model. What are the con- 
straints upon tKis pattern of operating? What is the 
believability ol your technique? 

GREAT EXPECTATIONS, 

Let me comment on a related issue. I have had a 
feeling for a while now that you expect the systems ap- 
proach l£'o do too, much. Basically,, the systems approach 
gives you the framework around which to d6 research. 
The framework sets up sAme questions like, what -is a 
goal of a system?. Whatjare the constraints on it that 
you have to identify? What l6vel are you talking about? 

NoW| by the-jtime you have answered these questions^ 
you are^ going -to choose your technique. The technique 
that we' have just gone through is simulation where you 
use^a'type of systems analysis, this helps you 'to see 
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what you afce doing. As a research model, systems analysis 
helps you formulate your. research questions. For in- r 
stance, what is adequacy, effectiveness or efficiency forS 
your model? You make general assumptions to find out how 
things are. ) 

TESTING AS SUMPTIOlfS 

Comment: An example of one of the assumptions we made 

"was the rationality of the buyer. We assumed 
that buyers behave rationally. It could yery well be 
•that in our feedback process we might run across a socio- 
logist that* says that the interaction is not rational. , So 
you might want to take a sub-research project that would 
be to study the phenomena arid relationship between land- 
lord and tenant. Is it in-fact rational, and under what^ 
circumstances i^ it rational, and under whaL circumstances 
is .it irrational. You could put somp numbers with that 
assumption and say*93.7 percent of the time it is rational, 
ffardin : Or, you could just as easily go to the literature 

to see if there- is some other research that I 
don't have to*' do. Where do I gp to find out some research, 
.that has possibly been done? Or where do. I go .to the^ 
other departments to see if someone else has done some, work, 
on that.^ -You don't have to do everything. By treatinW 
the research system, as a totality, you can draw, from the ^ 
other disciplines quite easily. ' \ ' - 

1 ' APPLYING .MODELS REGIONALLY - , • 

pomment: Now, let's take a look at a model for region- 

ality. If you want a model to be used region- 
ally what you do is take it and test It in ^Pennsylvania, 
West Virginia or*wherever you want* See if it applies. 
See if it works there. If -it works^ there, then you can 
.,start generalizing. 

Coiamfent: If it works in one stace and not in another, 

we have to figure out why it doesn't work. 
Hardin : Is there a difference in constraints? Is 
** . ' there. a difference in inputs? In other words*, 
you've got a basis from which to ask why a mo.del that 
works over here is not/f\inctiondng over there. 
Comment: How do you tell whether a model* is working or 
not? 

..Hardin :' The only way I know to test?' any model is to 

predict something from it and if the pre- 
diction is right then it Is highly likely that the' model ^ 
^ is good. XHfere is ITS' way of testing a model other than ■ 
"that. 
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CRiJHtiA FOR JjUDGING' PERFORMANCE OF THE' SYSTEM 

Output, in our terms, is our judge of performance. 
The reason we have defined a system and are^ looking at 
It. Is to show that In using effectiveness as one ot the 
outputs,. Ve.. can .Improve the effectiveness of the systems.^ 
But, are we talking about Improving the effectiveness , 
of the /total service of the region 'or Improving the 
effectiveness fox each- Individual state? * 

\ . IS THE SYSTEM REGIONAL?. . 



Rzgioyiat Re^eMc/i 
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VtttvzA.y System? 



Comment;^ ^^'"^^ always got to come baclj to th^ political 

reSkn. There are no "reglojial" services a^ 
such. You've got to optimize the delivery. of services 
by states and in the process this will raise the general 
level of th^ region, I would say. The state 1^ basically/ 
the provider, there'is -no reg"lot(al provider. other / - 

.words, to think of a model for the system^at encompasses 
the region is not to be talking about a unit, .that is In- 
terested in its survival at th^t level. That is not the 
right system. ^ • , , ;^ 

Hardin : I thitik you said that tliere is no, vlable^system 
at thW regional level and, therefore, to? do 

' research at thq regional level may be meaningless. You We 
got to go back tq each individual state and dor^s^arch. 
Well, that doesn't mean ^that you can't come together and 
hypothesize about research/ procedures for the total region. 
It may, however, mean thai: to go out and do re^search for 
the total region is not practical. 

SPECIFYING THE OUTPUT OF THE SYSTEM 

Comment: Yes, but we' will have > some difficulty with that. 

. ..I am really having difficulty thinking of our 
system as the ' consiimers of community services in the North- 
east. What is th^ oytput? tif that is our system, what 
d.oes that m^anr I ban think of a provision system ^of com- 
munity services ixv the Northeast. It has^ an output that 
is consutaied-^''jb'y thef people. who live » In the' Northeast. If 
you tal^k about systems, or the output , of systems being In^ 
puts' to other sy^|,tems now, the output oi the systemf under 
analysis is serv^ees. Then what is the^ system^ undei^^ 
analysis? It is an aggregation of the service delivery \ ^ 
* systei^s.' Weil sottte jp'f these service delivery systents ar6 
in fdct gx do in' lac? have outputs that readh well ^cross. 
slK, eight, ten, ^twelve, states. - " i 

feeling is that we are looking for the creation of a 
regional system. In Qther ^words,. in this research, we 
may be .hoping the states ^i^ill'^et together across their 
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boundaries and cooperate to work" as a system at the re- 
gionai level. That may not be the case at; the present 
'' time, , We are,^ looking for a system at the regional levelV 
in each of tliese service-^ areas which in some sense has 
the survival attribute,^, . 

Hardin : What you may be trying to do is to verify the 

hypothesis that if we could get the services 
to cooperate at the regional level'^then^they wou^^-be^ 
more effective. ^ . . ' « ? / 

Comment: I disagree. Let's' look at it another way;. 

. These services-delivery syst'ems d^erate thi;ough* 

political system^ through all of the states in the l^orth- 
east, ^throMg]i each particular state,, and through the local 
area. So we h^ve 'different c9ntrol systems through which 

the sirvices-delivery syst;giji^; operate. Basically, ^ they.. 

operate vertically with not very much. contact horizontally 
i^* terms of delivery-. That is the kind of picture iof the' 
^existing systems which now operate. Therefore,, I c|on\t 
think yje can get into regional research involving ifegional 
systems; I don*t think these systems can be defined. 
Comment: Isn't wljat we are thinking about improving, for 
l,^ jp example, the adequacy of the health system 
' thro^lhout our region and recognizing that 'there are many 
- diff fences in adequacy throughout the region? We ^ are » 
trying to bring* about an- improved level throughout the 
region. So, to that extent, it is a regional system. 
' Comment: This system is not a regional system, it ds a 
state system, that is, 'subsystems By state. 

THE- RESEARCH COMMITTEE AS-^:i^YSTfiM 

Comment: I can ^ee you two are not going to agree. Can , 

we start at another pointy pf analysis?' Rather 
than starting out determining what "^e system is with re- 
gard to,th(^ services, maybe it would** help If we' looked 
at burselvtes, the^research .committee, as' a system. De- 
termine what our goals are and what pur constraints are; 
we. fli know them. Then, given our constraints, processes, 
inputs and outputs, we can mor^ or' less define the max- 
imum, system or the larger aystek^^that we can deal with. 
Oti^erwise we have got to start with the universe and go/* 
down to the United States, then down t;o the region, etcv^ 
Once ye have stated what our processes*, goals and con- 
straints are, then we know exactly what the larger system 
is that W€t' can begin with. . * 

Our goals are stated in our project output/ Our con- 
straints are the number of people' we have and the if act 
that none of us can go too far outside of our state, or 
the region. We have the region as a boundary* We are 
limited 'i^t this time to three community- services* We 
have several states' in our reglx>h which are not repre- 
sented on l:he Technical Comm;tttee. All these facts are 
.constraints. ^ , 




WHAT XrE the outputs OF, THE SERVICE-DELIVERY SYSTEM? , 

Hardin : I still think you have to face how you are going 

to judge the service outputs of your region. 
You've got "constraints and w^ithia these you must plan your 
research. * But, as a reseatch system or group you^still 
have to be* able to specify what output you are looking 
for. 'I ^ ^ * * 

POINT OF PROVISION AND POINT OF UTILISATION * 

Connnent:. ThaV is *the- v^ry thing Scott Urqoihart ajid -1;' 

Carrey Carruthers wreatled ^th ifi the papeJfC ^ . 
they wrote, [Some Metiiodologicral Considerations for V 
Rural Community Services Research]. Remember they, 
talked about studying service-delivei^y systems at the 
point of provision or at the^ point of' utilization^ ;i*e. , 
where the se^lapes were generated, the provider point 
or where they consumed, the point of utili2atidn. 

A point of utilization was the household and the study 
they did' this summer [1972] wen into the latter point 
of view. In other words, they s%ld the output from the 
service-delivery Systems- is consiiided by households, and ^ 
this influenced their subsequent analysis* If you define - 
the output as being inputs to, family systems or households 
then thi^ says that adequacy has got to be defined that 
^way. 

OUTPUT SPECIFICATION ^NECESSARY FOR RESEARCH 
» ' > ■ 

Hardin It is hard to research adequacy until you know 

how you are going t(f -judge output, ^dnce you 
determine how yqu are going to^judge the system*s outp'ot, 
it leads you to what you are_go4agrto ^look at,' 6t how ydu 
can investigate it. 

' V TENTATIVE DEFINITION' OF THE >IOpEL ./ ' 

Comment i A^e juay have assumed that our objective was very 
similar to. what Garrey. Carruthers' sta|ed. The 

.ultimate cQn^mners'^of th6 services were thre f^jnilies or 
individuals who receive them and that , our objective 
was, first of all, to determine the adequacy;. .and qiiality 
of the services that they- receive "and^ then, to determine 
ways which would ' improve the^ quality of , these services.^ 

.Our metropolitan restriction, was only a means of defining 
who oxjwhich of the infinite number of consumers we were 
gding- to study. And once we made *that^ definition, the non- 
metrppol:^tan versus metropoli't^^has^no particular rielevance^ 
other than that the consumers - may receive some of thes6 ^ 

JseTrvicr^Ef in areas that -we define as metropolitan rathero - 
than nonmetropolitan. / ^ ^ . ' 
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Connnent : ' Then ire we saying /that our brojad system 'Iff 

«• " V all consuping househalds?^ 
Comment:.^ Well, the'iiiputs 'Shoiild be for all constiming* 

. ".houseHblds in "nonmettopolitan areas*, ..>:Our 
finding shoi^ld'b'e a^piicable 4:o stll- consiuking households 
oin nonmetrppolitan j^reas. ^ ' - / ' / v 
Comment: Does thati'creatB-^a sampling. problem? 
Comment: Yes, there ^is a ve?:y real sampling problBm, ^ , 

^ CONCRETISING THE MODEL ^ . ' 

Comment: The major system' we Want to^study^ in the ten 

atate area is all of the nonmetropolitan con- 
stiming households and all- of the. providers of those , 
things constimed. ^ ^ 

Cctom^nt: And, we arbitrarily said for dnfy three 

services. ' i '5*-^ * 

Comment: The system we will research Is made up of , or 

has boundaries which include,, ^11 consuming 
households within nonmetropolitan areas of ten northeast? • 
states and the providers pf, the three comi^nity services • 

^ADDITION OF SEASONAL HOUSEHOLDS AND TRANSIENTS Jj. ^ - 

' ' , < ^ ' I- . 

Conment: We should e^ipand this to includfe all 'year 

round and seasonal "households . ^We should in- 
clude all year roUnd and transient people, 

/ ' ' LINKAGE' SYSTEM^' '. 

Comment:- What is the output of that system? I^ould 
like to suggest that what we arej really in- 
terested in is the linkage between the system of pro- 0 ^ 
viders and the system of consumers^i . For e:^ample, we are in- 
terested in the output of^^households in terms of the tax ^ ^ . 
payments as" an input intb the prov^^der system. We are 
r:6t. ^interested in all outputs of consuming house- 
holds. We are hot interested int^ll outpoxts of the pro- 
vider systems,-. We are interestdd^^Tn simply thpse outputs 
that link the consumer andr^proyider system|,.. ^ ^ . 

Comment: But,, what is the outp'u^vof t^gt^- total system? ' 

^ OUTPUT IS EFFECTIVENESS OF DELIVERY^ SYSTEMS ^ ^ 

Hardin : Weli, the syctes3'< they, are |ialking about in-:- 
^ eludes the provitJeVs of thes,e s^Wices and how- 

.the 'services get to the 'consumer, The^ output of the 
system they were talking about is helping iis determihe 
what the system processes -are ^nd whaHshould btf the 
criteria of judgrient for ^w "the system\i£^ doing.^ Th§ 
output^ Is how effective or a4^at4 the total , process 
is for*" services, *Iow, how^^lt^^.Ma^ur^ this output? 
This question is important "bd^aix^^ if you: Itart change I 
you've got to be able to measure what hapfrfened. ^ 
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jComment: , Well, jttst.....tojexpand bn what you are saying, 
* the onljX reasonTo"'^tudy the consiimer is to 
be able to evaluate the output. If we were talking 
abput the pxoductlok atid^ marketing of potatoes we would 
go to the store, couirter. The potatoes woiild be there, 
and we could gi^^ade tWem arid see what their qual'ity w^s". 
But, because* we are stalking about a service, we can't 
do that*. We've got to interview the consumer because 
he is the one who' uses ttiis s,ervic^VN.^ * 
Ifiomment: You can think or consuming a^^^^e role that ^^^^ 

the people have who Live j.n a g&ographical^^^.^^ * 
dircumscribed area. Another role has to do w^fel^^om- 
lunity decision-making impact, on ^^the nature^of" sei 
livery system. So, I think you are wrong when you 
^ that the only reaspn you .wantJ:a'look at consumers 
is\to judge the quality of the^ervice itself. You 
alsca have to cons id^^^^eir 'role iri° the service-delivery 
systW. The same consumers may also be making provider- 
type decisions./ . % 
Comment: Also', if we conceptualize as our ^stem, the 

community services and households who consume* 
ices,, then maybe NE-80 [4?rocesses of Rural Economic 
the.Northeast] can pick up our output. The ^ 
our system is employable, 'healthy , hotised, 
arsons. This output becomes the ifxput fj>x the NE- 
system. Their 'output is -expendable indoine. 
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at exactly have ve done so far? 
review? ' / . 

tar ted off tryin'g to look at thk general 
,m^ that you want to examlaae. ^ We\have found 

integrating your research^ of three §ub- 
liegrate' meaps- you've got 'to have a larger 
, you' are -concerned witli; otherwise yoiivcoul<fn ' t 
g^^bly communicate or talk about this system. If' ypu 
g9jthg to, predict or try to^ change a subsystem y^u • 
e to judge "it ''upon 4;he larger syst;em, because although 
e piahneti change may prove beneficial /or the health. ' 
ervices area, it'mighf prpve detrimental to the edu- 
fc^tibnal a^ea. r * . ' 

Ndw^^f-oj;a_He_can say what subsystems are* worthy of re- 
search an^ at what levdl we want to look dt the system * 
or Subsystems, we need to find' the criteria upon wHic^h 
we jwill.obe judginig system. ^"^That means we have^ to ; 
haye some measure or ^some concept of output. >'*fk)r in- 

t:;^ce, do we want^lfeer^^tmprov'e the serWbes? If^so, in* ^.^ 
wh^t 'Way? "Are we going ta do/ it for the jLn^lvidual? 
tsNythat gc^ing to be/ &ur -friteria for judgment *o^^ do we ^ 
want: to do .it for groups^ or for states? Once yob have 
decici^d that, &en you can go ^own to the subsystems a|>d ^ 
t^ tb relate it to the larger system. 

'^our success depends on setting 'up your problem, , ar ^ 
your syscem cororectly. The heairdest part is getting 
down clearly what^systiem you are talking abjSut.* 
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